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[57] ABSTRACT 

An improved hardware modeling system that is prefera- 
bly embodied as a stand-alone system for networked 
connection to one or a variety of host computers that 
are used to design digital electronics systems, the hard- 
ware modeling system having a network interface for 
communicating between the hardware modeling system 
and the host computer, a central processing unit for 
controlling operation of the hardware modeling system, 
a central tirning unit for generating timing signals for 
use in the operation of the hardware modeling system 
including the generation of precision clocks, data for- 
matting strobes and sample strobes, an internal pattern 
bus for transmission of read/write requests from the 
central processing unit in one operational mode and 
pattern sequences for stimulation of the hardware mod- 
eling element in a second operational mode, a pattern 
controller for controlling presentation and delivery of 
the pattern sequences to the pattern bus, a pattern mem- 
ory connected to the pattern controller for storing stim- 
ulus pattern sequences, pin electronics circuitry which 
is used for driving the pattern sequences on the pattern 
bus to the hardware modeling element and then sensing 
the five state values of the hardware modeling element 
pins, and an adapter that is used for fixturing the hard- 
ware modeling element to the pin electronics circuitry 
with the adapter supporting live insertion into a pow- 
ered hardware modeling system. 
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HARDWARE MODELING SYSTEM AND 
METHOD OF USE 

This is a continuation of application Ser. No. 
07/359,711, filed May 31,1989, now abandoned, entitled 
IMPROVED HARDWARE MODELING SYSTEM 
AND METHOD OF USE- 
FIELD OF THE INVENTION 

The present invention relates to systems used by elec- 
tronics designers to simulate the operation of electronic 
circuits during development and testing of electronic 
systems. More specifically, the invention relates to 
hardware modeling systems that use examples of actual 
physical electronic circuits and components to model 
their behavior within a simulated electronic system 
design. 

BACKGROUND OF THE INVENTION 

A logic-simulation model of an electronic circuit is a 
diagnostic tool used by a logical-simulator to accurately 
mimic the logic and timing behavior of the circuit. The 
purpose of using such a model is to verify both logic and 
timing behavior of an operational electronic system 
containing the circuit. The internal operation and inter- 
nal structure of a simulation model need not be similar 
to that of the actual circuit being simulated. However, 
the logical and timing behavior of the simulation model, 
as externally observed during simulation, must be iden- 
tical to that of the actual circuit in its real environment. 

Simulation models can be divided into three major 
classes: behavioral models, structural models, and hard- 
ware models. Behavioral models represent device be- 
havior by using code written in an algorithmic language 
such as "C" They are compiled and linked with a simu- 
lator and run on a general-purpose computer. Structural 
models mimic the actual internal structure of a device; 
they generally run on either general-purpose or special- 
purpose computers. Behavioral models and structural 
models are both represented with software and are 
therefore also called "software models." 

A hardware modeling system ("HMS") couples an 
actual "known-good" physical device (called a "hard- 
ware modeling element" or "HME") with a simulator; 
the physical device is used to model its own behavior 
during simulation. When the simulator requests a device 
evaluation, the HMS formats the inputs received from 
the simulator, applies the inputs to the physical device, 
measures device behavior, and returns the resulting 
outputs plus timing information to the simulator. The 
timing information is generally obtained from a table in 
a text file called a "software shell," which contains a 
representation of the data-book delays. 

Before hardware modeling systems became available, 
logic simulation models were generally software mod- 
els. Software models are practical for low-complexity 
circuits, but software models of complex very large 
scale integration ("VLSI") circuits have numerous dis- 
advantages. For example, they may be costly and time 
consuming to develop, they may be inaccurate, they 
may be difficult to check, they may execute quite 
slowly, and they may not be portable between simula- 
tors. 

In an attempt to address these problems, Valid Logic 
Systems in 1984 introduced the Realchip tm hardware 
modeling system which provided an alternative to soft- 
ware simulation models for complex circuits. Realchip 
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is a trademark of Valid Logic Systems. Valid Logic 
Systems' Realchip tm system was the basis of two U.S. 
Pat. Nos. 4,590,581, and 4,635,218, which issued in 1987. 

Similar hardware modeling systems were subse- 
quently introduced by Mentor Graphics ("HML"), 
Daisy Systems ("PMX"), GenRad ("HiChip"), Tera- 
dyne ("DataSource"), Cadnetix ("CDX-7000"), HHB 
Systems ("CATS"), and Tektronix ("TurboChip"). The 
Mentor Graphics HML hardware modeling system 
formed the basis for U.S. Pat. No. 4,744,084, which 
issued in 1988 and claimed improvements over the Real- 
chip TM system. 

Users have attempted to apply these prior-art hard- 
ware modeling systems in several different ways in the 
design and test of electronic systems. The primary at- 
tempted application of prior-art hardware modeling 
systems is modeling standard devices and existing 
ASICs during simulation of electronic systems. In this 
mode, the designer may run real diagnostic software on 
the simulated system, verifying the operation of the 
entire system working together as if it had been proto- 
typed. 

Another attempted application of prior-art hardware 
modeling systems is to use an entire existing subsystem, 
such as a PC board, as an HME, verifying the operation 
of the entire system containing the PC board as if it had 
been prototyped. 

Another attempted application of prior-art hardware 
modeling systems is to debug embedded system soft- 
ware and microcode before fabrication of the prototype 
system. 

Another attempted application of prior-art hardware 
modeling systems is to examine the behavior of existing 
standard devices and ASICs for which specifications 
may be inadequate or inaccurate. In this mode, the 
design engineer uses the device in question as an HME, 
stimulating and observing it with the simulator's normal 
user interface. This enables him to directly and easily 
answer questions about its behavior while the system 
design progresses. . 

Another attempted application of prior-art hardware 
modeling systems is 'in ASIC design. Many ASICs 
which are designed and verified in isolation do not 
operate properly within the target system. A hardware 
modeling system can help to solve this problem because 
it gives the designer access to full-function models of all 
the complex devices in the embedding system and ena- 
bles him to simulate the entire system together before 
ASIC fabrication. 

Another attempted application of prior-art hardware 
modeling systems is for functional verification of proto- 
type ASICs. In this mode, the engineer fixtures the 
prototype ASIC as an HME, uses the resulting hard- 
ware model in place of the earlier gate-level model, and 
runs the same simulation test cases that were run during 
the design phase. 

Although the prior-art hardware modeling systems 
enjoyed some commercial success, they suffer from a 
number of serious limitations with respect to these ap- 
plications. One limitation of prior-art hardware model- 
ing systems is that they lack the capability to be easily 
integrated with simulators from multiple different ven- 
dors. Therefore, in general, each one works with only 
one or at most a small set of simulators and cannot be 
accessed concurrently by multiple simulators running 
on multiple host platforms. Thus, designers using simu- 
lators from multiple vendors may need to buy multiple 
hardware modeling systems. 
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Also, prior-art hardware modeling systems are lim- 
ited in their support for ASICs. For example, state-of- 
art ASICs have very high pin counts, and prior-art 
hardware modeling systems do not directly support 
very-high-pin-count devices. Also, prior-art hardware 5 
modeling systems do not directly support the capture 
and replay of test vectors for ASIC prototype verifica- 
tion. 

Also, prior-art hardware modeling systems do not 
support direct timing measurement of HME output 10 
delays. Direct timing measurement is important for the 
comprehensive verification of prototype ASICs. Direct 
timing measurement is also important to simplify cre- 
ation of the shell software for new ASIC hardware 
models. 15 

Also, prior-art hardware modeling systems have 
proven difficult to use due to requirements for custom 
pin wiring on device adapters, specialized initialization 
circuitry, and complex software shells. 

Also, prior-art hardware modeling systems are gener- 20 
ally not fully and easily configurable. Hardware model- 
ing systems can be used in several distinct modes which 
require configuration of the modeler in different dimen- 
sions. For example, system-level simulation requires 
that the HMS be configured for a large number of de- 25 
vices simultaneously mounted; ASICs tend to have high 
pin counts, so modeling and verifying them requires 
support for high-pin-count devices; and simulating the 
execution of software on processor models requires 
deep pattern memory. Prior-art hardware modeling 30 
systems limited simultaneous configurability in these 
dimensions. 

Also, prior-art modeling systems suffer from poor 
performance, particularly in round-trip access time 
from the simulator, and in pattern-presentation rate. 35 
Better performance in both areas is necessary to keep 
pace with faster simulators and workstations, and to 
properly refresh state-of-the-art high-speed dynamic 
devices so that correct results are obtained. 

Also, prior-art hardware modeling systems suffer 40 
from limitations of the "pin electronics," which is the 
electronic circuitry used by the hardware modeling 
system to stimulate and sample the inputs, outputs, and 
bi-directional ("I/O") pins of the HME. For example, 
because of the primitive nature of the pin electronics in 45 
the prior-art hardware modeling systems, when certain 
types of integrated circuits, particularly those having 
feed-through paths connecting I/O pins, such as the 
74ALS645 bi-directional bus buffer manufactured by 
Texas Instruments, are used as HMEs in such systems, 50 
the very process of electronically sampling some I/O 
pins of the integrated circuit may inadvertently stimu- 
late the device and cause incorrect signal values to be 
sampled on other I/O or output pins. As a result, the 
hardware modeling system may return incorrect results 55 
to the workstation which is performing the simulation. 
Some users of prior-art hardware modeling systems 
refer to this problem as the "coupled-I/Os problem." 

Also, in prior-art hardware modeling systems, gener- 
ally at least two bits are stored in each stimulus pattern 60 
for each pin of the HME, e.g., one bit for the data value 
and one bit which can inhibit the HMS pin driver. Since 
memory for pattern storage is generally expensive, a 
system and associated method of use is needed for re- 
ducing the amount and, therefore, the cost of required 65 
pattern storage. 

Also, prior-art hardware modeling systems suffer 
from other deficiencies due to inadequate pin electron- 



ics, such unreliability and a lack of capability to support 
multiple integrated circuit technologies (such as TTL 
and low-voltage CMOS). Because of the inability to 
support multiple integrated circuit technologies, some 
types of integrated circuits cannot be used as HMEs in 
prior-art hardware modeling systems. 

Therefore, a need exists for an improved hardware 
modeling system, and a method which is directed 
toward solving and minimizing these and other prob- 
lems of prior-art devices. 

SUMMARY OF THE INVENTION 

The present invention is an improved hardware mod- 
eling system and method of use. 

The hardware modeling system ("HMS") of the pres- 
ent invention is adaptable for connection to a host com- 
puter, which includes a simulator, and is supported by 
software appropriate for communicating with the 
HMS. In fact, the HMS is capable of connecting to, and 
communicating with, a variety of host computers in- 
cluding a variety of simulators, in particular including 
conventional digital logic and fault simulators. The host 
computers are conventional electronic design worksta- 
tions; the software that supports their use with the HMS 
is novel. 

The host computer and the HMS are preferably con- 
nected by a local-area network over which information 
is transmitted bi-directionally between the two systems. 
Multiple HMSs can be networked with, and concur- 
rently shared by, multiple host computers running mul- 
tiple different simulators. 

The HMS of the present invention provides hard- 
ware models of standard ICs, ASICs, and electronic 
subsystems. The HMS has a number of applications. 
Some of the major ones are as follows: 

1) modeling standard off-the-shelf ICs, including 
static and dynamic ICs and VLSI ICs, in simulation of 
an electronic system design; 

2) modeling custom static and dynamic ICs (ASICs) 
in simulation of an electronic system design; 

3) modeling electronic "subsystems and PC boards in 
simulation; 

4) debugging embedded system software and micro- 
code using a simulated prototype; 

5) examining the behavior of existing physical stan- 
dard devices and ASICs; 

6) verifying the functional behavior and timing of 
ASIC prototypes; and 

7) generating and capturing standard-device, ASIC, 
and PC-board test vectors during simulation. 

In order to better understand the present invention, it 
is useful to briefly describe the general overall operation 
of the HMS as it is used by a typical simulator. 

When an electronic circuit is being simulated by a 
digital simulator including software simulation models 
of some circuit components, the simulator repeatedly 
"evaluates" the software simulation models of the com- 
ponents within the circuit. In order to evaluate a single 
software simulation model of a component, the simula- 
tor prepares a stimulus pattern representing the values 
of the input signals of the component and then executes 
a software routine which computes the output signal 
values of the component on the basis of both the stimu- 
lus pattern and the current internal state of the compo- 
nent. This output pattern is used by the simulator, along 
with other information, to prepare stimulus patterns for 
subsequent evaluations of the same and other compo- 
nents within the circuit. Methods of simulating elec- 
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tronic circuits using software simulation models of com- 
ponents are well known in the prior art. 

The simulator may also access the HMS to evaluate 
the logical and timing behavior of an HME in response 
to simulated events on the inputs of a device instance 
modeled by the HME. Each access proceeds generally 
as follows: 

The simulator first generates a stimulus pattern for 
the HME in generally the same manner as such a pat- 
tern is generated for a software simulation model. This 
stimulus pattern is encoded and transmitted to the HMS 
over a network. The HMS receives and decodes the 
stimulus pattern, stores the decoded pattern at the end 
of a "history sequence" of patterns in pattern memory, 
generally, as a single bit per pin of the HME, and pres- 
ents the history sequence to the HME via the HMS pin 
electronics. The history sequence is appropriate to 
cause the HMS pin electronics to drive the input and 
I/O pins of the HME in such a way as to mimic the 
electrical behavior of the circuitry connected to the 
corresponding component in the circuit being simu- 
lated. Therefore, the physical HME behaves as if it 
were operating within the electronic circuit being simu- 
lated. After presentation of the history sequence, the pin 
electronics electronically samples the output and I/O 
signals from the HME. The HMS converts the sampled 
output and I/O signal values into a corresponding out- 
put pattern, which is encoded and returned via the 
network to the simulator. This output pattern is used by 
the simulator for further simulation in generally the 
same manner as an output pattern produced by a soft- 
ware simulation model. 

The HMS hardware has two sections: control and 
modeler. The control section includes a central process- 
ing unit ("CPU") which runs the supporting software 
programs that perform all modeler functions and com- 
municates with the simulators of the host computers. 
The CPU has local main memory. The modeler section 
contains special-purpose hardware to store pattern se- 
quences, to present patterns to the HME, to sense its 
outputs, and to provide the outputs to the CPU. The 
modeler section includes a Pattern Bus, Timing Genera- 
tor ("TG"), Pattern Controllers ("PACs"), Fast Pattern 
Memories ("PAMs"), Pin Electronics Modules 
("PELs"), and Device Adapter Boards ("DABs") to 
which the HMEs connect. 

The HMS can be independently configured in three 
dimensions: HME pin count, depth of pattern memory, 
and number of HMEs. The Pattern Bus (also referred to 
as the HMS "backplane") preferably includes four 
lanes. In the preferred embodiment, each lane supports 
HMEs with up to 80 pins. The TG, PACs, and PELs 
connect directly to the lanes. The CPU connects to the 
lanes through the TG. Each lane has its own pattern- 
presentation hardware that includes a PAC, preferably 
having from one to four PAMs connected to it. Each 
lane also has one to eight PELs connected to it. Each 
PEL can drive and sense up to 80 HME pins. Novel 
circuitry of the PAC, PAM, and PEL, and an associ- 
ated method of use, allow the pattern memory in the 
PAMs connected to the PAC to be dynamically shared 
between pattern sequences for all HMEs in a lane of the 
PAC. 

DABs of various sizes, but generally similar design 
and construction, connect to from one to four PELs in 
adjacent lanes. HMEs having from 241 to 320 pins can 
be mounted on a DAB connecting to four adjacent 
PELs, HMEs having from 161 to 240 pins can be 
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mounted on a DAB connecting to three adjacent PELs, 
HMEs having from 81 to 160 pins can be mounted on a 
DAB connecting to two adjacent PELs, and HMEs of 
80 pins or less can be mounted on a DAB connecting to 
a single PEL. DABs of various sizes can be freely mixed 
in the HMS by connectiong PELs at the appropriate 
sites at the backplane. For example, four 320-pin DABs 
can be mounted simultaneously with four 160-pin 
DABs and eight 80-pin DABs. 

The TG, which connects to, and is controlled by, the 
CPU, is the main timing source for the HMS. The TG 
generates adjustable precision high-speed clocks and 
adjustable precision reference timing signals for timing 
the presentation of stimulus on individual HME pin 
drivers on a pin-by-pin basis and for timing the simulta- 
neous sampling of HME outputs. The TG also synchro- 
nizes the Pattern Bus, checks for errors on the Pattern 
Bus, and provides a means for the CPU to access the 
Pattern Bus. 

The Pattern Bus preferably is a high-speed con- 
trolled-impedance terminated bus supporting presenta- 
tion of patterns for a 320-pin HME at up to 25 million 
("25 M") patterns per second. The pattern bus operates 
in two modes: "access" and "presentation." In the ac- 
cess mode, the Pattern Bus provides the CPU with 
read/write access to all PACs, PAMs, PELs, and 
DABs in the HMS. In the presentation mode, the PACs 
drive pre-stored patterns from the Pattern Bus and pres- 
ent corresponding stimulus to the pins of an HME being 
used as a simulation model. PELs in adjacent lanes 
which are connected to a single DAB can simulta- 
neously receive patterns in each lane. These patterns are 
presented by separate PACs in the separate lanes, which 
are synchronized by the TG. The HMS is thus able to 
present patterns to an HME having up to 320 pins and 
connected to up to four PELs at the same high pattern- 
presentation rate as for an HME having only 80 pins 
and connected to only one PEL. 

The PAC and connected PAM are initialized by the 
CPU in access mode. The PAC contains the logic for 
accessing patterns in the PAMs mounted on it, error- 
checking the patterns, and delivering the patterns to 
PELs within its lane via the pattern bus. The PAMs 
connected to a single PAC can be used for storing a 
single pattern sequence to be presented to a single HME 
or for storing multiple pattern sequences to be presented 
to multiple HMEs. Pattern sequences consist of lists of 
pattern blocks linked by addresses stored in a link table 
memory on the PAC. The links can span multiple 
PAMs connected to a single PAC. Pattern blocks are 
dynamically allocated, released, and managed by the 
CPU, using linked-list management methods. 

The PAM is organized as 102-bit words, each con- 
taining 80 pattern bits, eleven control bits, five spare 
bits, and six parity bits. Among other functions, the 
control bits select a target PEL within the lane, specify 
the function to be performed by the PEL, mark the last 
pattern in the pattern sequence, and specify a condition 
for branching to the link address for the pattern block. 
The PAM memory consists of two interleaved sets of 
video dynamic RAMs ("VRAMs"). To allow high- 
speed pattern presentation, alternate patterns are 
fetched from alternate sets. An entire sequence of linked 
pattern blocks filling all the PAMs on a PAC can be 
presented to the Pattern Bus at 25M patterns per second 
without pauses. Novel PAC and PAM circuitry and an 
associated method of use, allows the internal VRAM 
shift registers to be used to continuously repeat a pat- 
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tern sub-sequence to an HME while the HMS waits for 
a feedback condition to occur. 

The PEL preferably includes control circuitry and 
five identical custom integrated circuits ("CICs"). A 
single PEL can support an HME having up to 80 pins. 5 
The PEL has programmable reference voltage genera- 
tors and an electrical interface to the HME which al- 
lows it to support HMEs of any of a variety of logic 
families. Using precision timing signals from the TG, 
the PEL formats clocks and data, on a per-pin basis, to 10 
be presented to the HME. The PEL samples all of the 
HME pins and returns the sampled values for access by 
the GPU. 

Novel circuitry and an associated method of use 
allow the HMS to accurately determine HME output 15 
delays. To determine HME output delays, the HMS 
repeatedly presents a fixed pattern sequence to the 
HME, each time sampling all HME outputs at a vari- 
able sampling time relative to the presentation time of 
the final pattern in the sequence. The HMS thus 20 
searches for the transition time of each HME output. A 
novel parallel binary search method reduces the num- 
ber of repetitions required to determine all output tran- 
sition times. 

The five CICs on the PEL provide a means for driv- 25 
ing and sensing the HME pins, and for checking for 
errors in the patterns received from the PAM via the 
PAC, Pattern Bus, and PEL. Each CIC preferably 
supports up to sixteen bi-directional HME pins. Func- 
tions of the CIC circuitry for driving and sensing HME 30 
pins (CIC "channels") are software programmable on a 
per-pin basis. Programming of each channel occurs 
serially using the Pattern Bus. 

Novel analog and digital circuitry within the CIC 
and an associated method of use allow all pins of the 35 
HME, including I/O and control pins, to be accurately 
sampled while being simultaneously stimulated. This 
circuitry and method of use avoids any interference 
between the stimulus and the measurement by driving 
each I/O pin of the HME toward the target logic level 40 
of the simulated external circuitry using a current- 
limited soft driver in the CIC which can be overdriven 
to either logic level by the HME pin. At the same time 
that the CIC soft-drives the HME pin, the CIC com- 
pares the resulting voltage of the HME pin with four 45 
programmable reference voltages to determine whether 
the HME pin is driving toward the same logic level, the 
other logic level, is not driving, or is at an intermediate 
voltage level. Each channel of the CIC has the capabil- 
ity of distinguishing and retaining, for later CPU access, 50 
five states of each connected HME pin: driving low 
("HO"), driving high ("HI"), non-driving low ("Z0"), 
non-driving high ("Zl") and unknown ("U"). In partic- 
ular, the CIC channel has the capability to distinguish 
HO from Z0 and HI from Zl. Software-programmable 55 
reference voltages and software-programmable soft- 
drive current limits allow the CIC to properly stimulate 
and accurately sample HME devices of multiple logic 
families, including TTL, NMOS, CMOS, and low-volt- 
age CMOS. 60 

The DAB is the fixture for connecting the HME to be 
modeled to the PEL. The DAB has circuitry that al- 
lows the DAB, with the attached HME, to be con- 
nected to, and disconnected from, the HMS while the 
HMS is powered. Novel circuitry and an associated 65 
method of operation allow the HMS to automatically 
detect the presence and type of each DAB, and to track 
the DAB configuration as it changes. Novel connection 



means included on the DAB allows a single DAB type 
to support devices with multiple different package 
styles, sizes, and types. 

The HMS software consists of the core modeler code 
("CMC") and the host resident code ("HRC"). Because 
of the novel structure of the CMC and HRC, the HMS 
can be quickly and easily integrated with multiple dif- 
ferent simulators which run on multiple different work- 
station types. 

The software that executes on the host computer 
includes the Simulator Function Interface ("SFI") and 
utilities. The SFI consists of a library of routines which 
are linked with a target simulator and provide access to 
the HMS. All communications between the simulator 
and the HMS is through the SFI. The utilities consist of 
a library of routines which provide HMS administra- 
tion, remote hardware diagnostics, and test-vector sup- 
port. The SFI and utilities are simulator independent 
and are written in a standard programming language 
("C"). The SFI and utilities can be integrated with 
various simulators running on various workstation 
types without detailed knowledge of the CMC. 

The CMC includes the complex HMS control soft- 
ware, including a real-time operating system, a network 
support module, a Simulator Function Interface com- 
mand processor, a shell-software compiler, and a mod- 
eler handler. The CMC is simulator, and platform, inde- 
pendent. 

In operation, the HMS provides a means for present- 
ing stimulus events originating within the simulator to 
an HME serving as a simulation model, and for return- 
ing the correct results to the stimulator. 

Evaluation of a HME in response to a simulated 
event on an HME input proceeds as follows: 

1. The HMS resets the HME to a known initial state 
using an "initialization sequence" specified in the shell 
software; 

2. the HMS forces the HME to the internal state that 
the simulated device instance had prior to the current 
event; 

3. the HMS presents the new event(s) on the appro- 
priate HME pin(s); 

4. after the HME outputs and I/Os have settled, the 
HMS samples, all outputs and I/Os of the HME; and 

5. the HMS returns any output changes to the simula- 
tor, with appropriate scheduling delays attached. 

The scheduling delay for each output change is either 
inferred from a table of input-to-output delays in the 
shell software, or is directly measured by the HMS. 

In general, forcing the state of the HME involves 
presenting a "history sequence" of patterns to the 
HME. The history sequence represents all events which 
have been presented by the simulator to the HME since 
the beginning of the simulation sequence. The HMS of 
the present invention uses novel pattern storage and 
presentation circuitry and method of use to represent 
the history sequence, generally using a single bit per pin 
in each pattern. The HMS of the present invention thus 
reduces the cost of required pattern memory and the 
cost of supporting pattern-transmission circuitry. 

In general, for patterns in which a given HME I/O 
pin is not driving (as determined by previous measure- 
ment), the single pattern bit for the HME pin causes the 
CIC to drive the HME pin in the same direction that the 
simulated external circuitry is driving, and for patterns 
in which the HME pin itself is driving, the single bit 
causes the CIC to drive the HME pin in the same direc- 
tion as the HME pin is driving. Patterns in which HME 
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I/O pins switch direction are represented and stored as 
two sequential patterns: the first enables or disables the 
CIC pin driver, as appropriate, and the second contains 
the logic level for the CIC to drive toward. The HMS 
drives HME I/O pins using the current-limited "me- 5 
dium driver" of the CIC. The current limit of the me- 
dium driver avoids excessive current levels when the 
CIC and HME drivers temporarily fight during switch- 
ing. The HMS drives HME input pins using hard driv- 
ers, and drives HME output pins using soft drivers. 10 

An object of the present invention is to provide an 
HMS and methods of use that will allow modeling and 
verification of standard off-the-shelf ICs, ASICs, and 
PC boards, including both functionality and timing for 
those devices. 15 

Another object of the present invention is to provide 
an HMS and method of use that incorporates simulator- 
independent architecture with a standard, high-level 
interface. 

Another object of the present invention is to provide 20 
an HMS and method of use that can be networked and 
concurrently accessed by multiple simulators of differ- 
ent types, running on multiple workstations or host 
computers of different types. 

Another object of the present invention is to provide 25 
an HMS and method of use which provides shorter 
round-trip access times and provides higher pattern- 
presentation rates for very long pattern sequences. 

Another object of the present invention is to provide 
an HMS that is more reliable than prior-art systems and 30 
that can be manufactured at lower cost for equivalent 
functionality. 

Another object of the present invention is to provide 
an HMS and method of use that correctly deteraiines 
the states of HME I/O pins independent of the manner 35 
in which the I/O pins are connected inside the HME. 

Another object of the present invention is to provide 
an HMS and method of use which requires a smaller 
number of physical pattern memory bits to store the 
history sequences for HMEs. 40 

Another object of the present invention is to provide 
an HMS which is independently and easily configurable 
in the dimensions of HME pins count, pattern-memory 
depth, and number of HME devices simultaneously 
mounted. 45 

Another object of the present invention is to provide 
an HMS and method of use that supports HMEs of 
multiple logic families. 

Another object of the present invention is to provide 
an HMS which is capable of more conveniently and 50 
economically supporting HMEs with very high pin 
counts. 

Another object of the present invention is to provide 
an HMS and method of use that supports direct mea- 
surement of output delays for use in simulation and 55 
verification of prototype ASICs. 

Another object of the present invention is to provide 
an HMS and method of use that will allow any member 
of a family of different HME package sizes and types to 
be fixtured using a single standard fixture. 60 

Another object of the present invention is to provide 
an HMS and method of use that will allow HMEs to be 
fixtured without extensive custom wiring, special ini- 
tialization circuitry, or complex software shells. 

Another object of the present invention is to provide 65 
an HMS and method of use that permits an HME to be 
connected to, or disconnected from the HMS while the 
HMS is powered. 



Another object of the present invention is to provide 
an HMS and method of use that will allow the collec- 
tion, in a simulator-independent manner, of test vectors 
for an HME being used in a simulation. 

Another object of the present invention is to provide 
an HMS and method of use that will allow the func- 
tional verification of HME operation relative to a set of 
test vectors in a simulator-independent manner. 

These and other objects of the present invention will 
be described more fully in the remainder of the specifi- 
cation. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a schematic drawing of the preferred em- 
bodiment of the HMS of the present invention. 

FIG. 2 is a block diagram of a network of worksta- 
tions and the HMSs of the present invention. 

FIG. 3 shows the categories of functions supported 
by the Simulator Function Interface of the present in- 
vention. 

FIG. 4 is a block diagram of the Utilities. 
FIG. 5 is a block diagram of the Shell Software. 
FIG. 6 is a block diagram of the Core Modeler Code. 
FIG. 7 is a block diagram of the TG of the HMS of 
FIG. 1. 

FIG. 8 is a block diagram of a PAC and attached 
PAMs of the HMS of FIG. 1. 

FIG. 9 is a schematic drawing of the TMG/CPU 
Interface of the PAC of FIG. 8. 

FIG. 10 is a schematic drawing of the memory con- 
trol circuitry of the PAC of FIG. 8. 

FIG. 11 is a schematic drawing of the refresh control 
circuitry of the PAC of FIG. 8. 

FIGS. 12 and 13 are schematic drawings of the pat- 
tern control circuitry of the PAC of FIG. 8. 

FIG. 14 is a schematic drawing of the link table cir- 
cuitry of the PAC of FIG. 8. 

FIG. 15 is a schematic drawing of the PAM detection 
circuitry of the PAC of FIG. 8. 

FIG. 16 is a schematic drawing of the Configuration 
PROM and associated circuitry of the PAC of FIG. 8. 

FIG. 17 is a block diagram of the 102-bit pattern 
word according to the present invention. 

FIG. 18 shows bit assignments of the pattern control 
word according to the present invention. 

FIG. 19 is a schematic drawing of the preferred em- 
bodiment of the control circuitry for the PAM of the 
present invention. 

FIG. 20 is a block diagram of a pattern sequence 
according to the present invention. 

FIG. 21 is schematic drawing of the preferred em- 
bodiment of the PEL circuitry which interfaces the 
Pattern Bus of the HMS of FIG. 1 with an HME. 

FIGS. 22-24 are schematic drawings of the control 
portion of the PEL circuitry of the HMS of FIG. 1. 

FIG. 25 is a block diagram of a CIC on the PEL 
circuitry of the present invention. 

FIG. 26 is a block diagram showing the parallel con- 
nection of a number of CICs of FIG. 25. 

FIG. 27 is a block diagram illustrating the serial con- 
nection of a number of CICs of FIG. 25. 

FIG. 28 is a schematic drawing of the digital circuitry 
of the CIC of FIG. 25. 

FIG. 29 is a schematic drawing of the Parity Checker 
circuitry of the CIC of FIG. 25. 

FIG. 30 is a schematic drawing of the Error Handler 
circuitry of the CIC of FIG. 25. 



11 



5,353,243 



12 



FIG. 31 is a schematic drawing of the Control Circuit 
of the CIC of FIG. 25. 

FIG. 32 is a schematic drawing of the Data Channel 
of the CIC of FIG. 25. 

FIGS. 33 and 34 are a schematic drawings of the 5 
Data and Control Register of the Data Channel of FIG. 
32. 

FIG. 35 is a schematic drawing of the Edge Selector 
circuitry the CIC of FIG. 25. 

FIG. 36 is a schematic drawing of the Formatter/- 10 
Driver circuitry of the Data Channel of FIG. 32. 

FIG. 37 is a schematic drawing of the Hard-Drive 
Output Enable Formatter of the Formatter/Driver 
circuitry of FIG. 36. 

FIG. 38 is a schematic drawing of the Medium-Drive 15 
Output Enable Formatter of the Formatter/Driver 
circuitry of FIG. 36. 

FIG. 39 is a schematic drawing of the Data Format- 
ter of the Formatter/Driver circuitry of FIG. 36. 

FIG. 40 shows the four signal formats for transmit- 20 
ting data and clocks to the HME in accordance with the 
present invention. 

FIG. 41 is a schematic drawing of the Soft-Drive 
Output Enable Formatter of the Formatter/Driver 
circuitry of FIG. 36. 25 

FIG. 42 is a schematic drawing of the sampling cir- 
cuitry of the Data Channel of FIG. 32. 

FIG. 43 is a schematic drawing of the Short Sensor 
circuitry of the sampling circuitry of FIG. 42. 

FIG. 44 is a block diagram of the analog sections of 30 
the CIC of FIG. 25. 

FIGS. 45 and are 46 current/voltage curves for the 
medium driver of FIG. 47. 

FIG. 47 is a schematic drawing of the soft, medium, 
and hard drivers of the CIC of FIG. 25. 35 

FIGS. 48A-48E show a representation of the I/V 
characteristic of the low and high soft drivers of FIG. 
47. 

FIG. 49 is a schematic drawing of the 5-State Sam- 
pler of the sampling circuitry of FIG. 42. 40 

FIG. 50 shows a representation of the voltage ranges 
for the 5-state sampling of a TTL HME device. 

FIG. 51 is a top view of a representative DAB of the 
HMS of FIG. 1. 

FIGS. 52A-52F shows representative HME foot- 45 
prints to accommodate attachment of Pin Grid Array 
IC packages to the DAB of FIG. 51. 

FIG. 53 is a schematic drawing of the circuit for 
generating variable HMEVCC voltages of the DAB of 
FIG. 51 50 

FIGS. 54A and 54B shows representative trace cuts 
in the configuration area of the DAB of FIG. 51. 

FIG. 55 shows a representation of the timing mea- 
surement process performed in accordance with the 
present invention. 55 

FIG. 56 is a schematic drawing of a representative 
circuit containing an I/O store pin. 

FIG. 57 shows a representative method of system 
operation using two bits per pin to sample an I/O store 
pin. 60 

FIG. 58 is a diagram of the method for evaluating the 
store and eval pins of an HME. 

DETAILED DESCRIPTION OF A PREFERRED 



EMBODIMENT 

The present invention is an improved HMS and 
method of use which may be embodied as a stand-alone 
system for connection to one or a variety of host com- 



65 



puters, called workstations, that are used to design digi- 
tal electronic systems. 

FIG. 1 shows the HMS of the present invention gen- 
erally at 100. The HMS includes the section associated 
with the host computer, shown generally at 112, and the 
stand-alone section, shown generally at 110. The host 
computer and the stand-alone section of the HMS are 
preferably connected by an Ethernet (g) (IEEE 802.3), 
which is shown at 116. Ethernet (g) is a registered trade- 
mark of Xerox Corporation. Preferably, the Ethernet (R) 
hardware and software systems manufactured by Sun 
Microsystems are used. The Ethernet (g) protocols that 
are preferably used are the TCP/IP and UDP/IP proto- 
cols. The use of Ethernet (g) allows networking of a 
number of HMSs and host computers. 

After a brief overview of the HMS of the present 
invention, the section associated with the host computer 
will be discussed in detail, then the stand-alone section 
will be discussed in detail. 

The HMS 100 can be dedicated to a particular host 
computer, or it can be part of a network as shown in 
FIG. 2. The network generally shown at 180 includes 
HMSs, HMS1 to HMSN, and representative network 
workstations 186, 188, 190, 192, 194, 196, and 198. In 
network 180, the HMSs support multiple simulations on 
the several different workstations. Different simulator 
programs can run on the different workstations and can 
all concurrently access any HME on any of the HMSs. 

The host computers shown in FIG. 2 are conven- 
tional workstations. They are representative host com- 
puters to which the HMS of the present invention may 
be connected. These host computers are the Sun-3 TM 
and Sun-4TM manufactured by Sun Microsystems; 
Apollo® DN-3000, Apollo® DN-4000, and Apol- 
lo® DN- 10000 manufactured by Apollo Computer; 
80286-based and 80386-based personal computers man- 
ufactured by Compaq and IBM; and DEC VAX TM 
computers manufactured by Digital Equipment Corpo- 
ration. Sun-3 TM and Sun-4 TM are trademarks of Sun 
Microsystems, Inc.; Appllo ® is a registered trademark 
of Apollo Computer, Inc.; and DEC VAXTM is a 
trademark of Digital Equipment Corporation. 

Again referring to FIG. 1, the depiction at 112 repre- 
sents the host computer and the novel host resident 
software and shell software, which are part of the HMS 
of the present invention. Host operating system 160 and 
logic/fault simulator 164 are part of the conventional 
host computer and are not part of the present invention. 

A listing of all the HMS software, including the CMC 
software, is attached as Appendix III. This listing of 
HMS software is written in the "C" programming lan- 
guage, as supported by the Sun-3 TM workstation man- 
ufactured by Sun Microsystems. The software listing is 
divided into major sections: "lm," "include," "sfi," 
"networkh," "networkm," "networkc," "shellswh," 
"shellswm," "shellswc," "diags," "bsp.diags," "tasks.- 
diags," "lmlOOO," "bsp.lmlOOO," "tasks.lmlOOO," "os," 
and "misc." The name of the major section is shown at 
the top of each listing page in the box labeled 
"SOURCE PROGRAM." The "SOURCE PRO- 
GRAM" box also shows the name of the routine listing 
on the page, following the major section name. Where 
appropriate, the specification will refer to specific por- 
tions of supporting software. 

In order to better understand the HMS software, 
each of the major software sections will be briefly de- 
scribed. The "lm" section contains the primary source 
code for the utilities. This code relies on the "sfi" sec- 
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tion for low level routines. The "include" section con- 
tains the source code for all **C" language include flies 
that are shared by more than one section of code. The 
"sfi" section contains the source code for communica- 
tion between the simulator and the HMS. The "net- 5 
workh" section contains the source code that imple- 
ments the host side of the Ethernet (g)/UDP/IP sup- 
port. The "networkm" section contains the source code 
that implements the upper levels of the modeler side of 
the Ethernet <§>/Ur>P/IP support. The lower levels of 10 
the network support are part of the VRTX (g) operating 
system. VRTX <g) is a registered trademark of Ready 
Systems. The "networkc" section contains the source 
code for routines that are common to both the host and 
HMS sides of the network support. The "shells wh" 15 
section contains the source code for the small amount of 
shell software processing that is performed on the host. 
The "shells wm" section contains the source code for 
the shell software processing that is performed on the 
HMS: all scanning, parsing, constraining, and back-end 
code generation of the shell software is performed by 
this code. The "shellswc" section contains the source 
code for routines that are common to both the host and 
HMS sides of the shell software processing. The 
"diags" section contains the source code implementing 
the HMS diagnostics. The "bsp.diags" section contains 
low-level source code that supports interrupts, timers, 
UARTS, etc., during execution of the diagnostics on 
the HMS. The "tasks.diags" section contains the source 
code that implements the VRTX (§) tasking model used 
during execution of the diagnostics; for example, there 
is a housekeeping task that executes as the lowest prior- 
ity, performing various watchdog and clean-up activi- 
ties as needed, there are receive and transmit tasks that 35 
handle modem and console port communications. The 
"lmlOOO" section contains the source code that imple- 
ments pattern management, HME evaluation, and other 
basic HMS functionality. The "bsp.lmlOOO" section 
contains the source code that supports interrupts, tim- 4Q 
ers, UARTS, etc., during the execution of the CMC. 
The "tasks, lm 1000" section contains the source code 
that implements the VRTX (g) tasking model used dur- 
ing execution of the CMC. The "os" section contains 
the source code that implements the VRTX @ support, 45 
including low-level network control and control of all 
CPU on-board resources. The "misc" section contains 
the source code implementing miscellaneous functions 
common to both the host and HMS code. 

The host resident software includes SFI 162 and 50 
utilities 166. Shell software 114 is not part of the host 
resident software. SFI 162 is a library of routines which 
are linked with logic/fault simulator 164 and provide 
the simulator access to the section of the HMS shown at 
100. The SFI consists of the routines and definitions in 55 
the major software listing sections "sfi," "include," 
"networkh," "networkc," "shellswh," "shellswc," and 
"misc." The SFI integrates eighteen HMS functions 
into simulator code, giving the simulator the ability to 
create HME definitions, instances, and faults on the 60 
HMS. The SFI also enables the simulator to map the 
simulator pin names to HMS pin names and map simula- 
tor logic/strength values to and from values supported 
by the HMS. The SFI permits input and I/O pin values 
from the simulator to be presented to the HME, and 65 
permits the sensed logic/strength value of an output pin 
or I/O pin transition to be returned to the simulator, 
with the minimum/typical/maximun delay values. 



Preferably, SFI 162 is written in the "C" program- 
ming language as supported by the Sun-3 TM worksta- 
tion manufactured by Sun Microsystems. If the simula- 
tor is written in a language other than "C," the simula- 
tor and HMS may be linked by routines that bridge the 
simulator language to "C." This feature, coupled with 
other features, renders the SFI independent of the simu- 
lator and host computer. 

The SFI routines are divided into several categories 
on the basis of their use. These categories are shown in 
FIG. 3 generally at 200. The functions of Begin/End 
category 202 are used to begin an HMS modeling ses- 
sion and to end the session. The lm begin modelin- 
g—session function is used at the beginning of a simula- 
tion to allocate all host data structures, to initialize the 
communications link, and to allocate and initialize all 
HMS resources. The lm — end — modeling—session pro- 
cedure is used to terminate the session and release all 
host and HMS resources. Each of these functions is 
called once per simulation. 

The functions in Create category 204 are used to 
create device definitions (lm — create—definition), in- 
stances of these defined devices (lm — create instance), 
and instances of the defined devices in faulty circuits 
(lm — create fault). These three create functions gener- 
ate a tree structure with the device definition as the 
root, device instances at the next level, and faulty cir- 
cuit device instances (faults) at the leaf level. The fault 
creation functions are normally only used for fault simu- 
lators. 

The functions in Release category 206 include the 

functions lm — release— definition, lm release instance, 

and lm — release fault. These three functions are the 
complements of the three create functions, and are used 
to release (free) the resources associated with their re- 
spective entities. 

The functions in Set category 208 establish settable 
parameters, mappings, and values. The function 
lm — set simulation tick defines the simulator's mini- 
mum time unit, and the function lm set — simula- 
tion — time establishes the current simulation duration 
(in simulation ticks). Following a call to the function, 
lm — set—simulation — time establishes the current simu- 
lation duration (in simulation ticks). Following a call to 
the function lm set simulation— .tick, all time informa- 
tion communicated to or from the simulator is in the 
defined time units. The function lm — / 5g /_pin map 
creates a 1-to-l mapping from simulator pin identifiers 
to HMS pin names defined in the shell software. The 
function lm — set— logic— leveL_map creates a mapping 
from simulator logic/strength values to those supported 
by the HMS. This mapping allows the simulator to use 
any desired internal representation to communicate 

with the HMS. The function lm set_pin value then 

allows the simulator to establish the logic/strength val- 
ues for both input and I/O pins using the predefined 
logic level map. Only signal transitions need be commu- 
nicated to the HMS, increasing performance and reduc- 
ing network traffic. 

Get category 210 contains only the function 
lm — get— pin — value. This function is used to retrieve 
the logic/strength value of an output (or I/O) pin, and 
the minimum, maximum, and typical delay values for 
the transition. Only outputs that transition are returned 
from the HMS. 

Save/Restore category 212 contains two functions. 
The function lm save modeler— state saves the cur- 
rent state of the modeling session to a file, and the func- 
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tion lm — restore_modeler_state restores that state. 
This pair of functions may be used to allow suspension 
of a simulation for later resumption. The simulation 
state is stored as a file which is host and HMS-independ- 
ent; any HMS which contains the necessary resources 5 
may be used for restoring. Thus, a save can be done on 
one HMS and the state can be restored on a different 
HMS. 

The functions in Inquire category 214 provide a gen- 
eral mechanism for checking the status of the HMS 1° 
parameters. These parameters include the total pattern 
memory, total system memory, available pattern mem- 
ory, number of users, number of lanes and slots, number 
of HMEs, number of PELs, number of active instances, 
number of active faults, type and version number of 15 
each system component, available devices and their 
locations in the system, types of HMEs in the system 
and their DAB IDs, memory usage in each lane, mem- 
ory usage of each instance, and memory usage of each 
user. 20 

The functions in Miscellaneous category 216 perform 
the following operations: selecting a particular HMS for 
inquires, turning timing measurement on and off, ex- 
tracting shell software created by the Create category, 25 
setting the HMS to repeat a specific pattern history in 
an infinite loop to allow observation of the HME using 
external test equipment, and conducting maintenance 
and diagnostics. 

Utilities 166 is a library of routines which are installed 3Q 
on the host workstation and provide menu-driven 
simulator-independent utility programs designed to 
help create and verify models, perform maintenance on 
the HMS, and perform diagnostics. Utilities 166 consists 
of the routines and definitions in the major software 35 
listing sections "lm," "sfi," "include," "networkh," 
"networkc," "shellswh," "shellswc," and "misc." The 
Utilities have five main categories, each of which has a 
submenu. The five main categories are Create Logic 
Models category 222, Verify Logic Models category 
224, Perform Maintenance category 226, Run Diagnos- 
tics category 228, and Show Modeler Configuration 
category 230. 

Create Logic Models category 222 has the submenu 
shown at 231. The submenu includes Label Device 45 
Adapter and Check Shell Software. The Label Device 
Adapter labels the DAB. The label must match the label 
given in the Shell Software. The Check Shell Software 
utility performs a syntactic and semantic check on the 
specified shell software by sending the shell software to 50 
the HMS, where it is parsed and error checked. 

Verify Logic Models category 224 has the submenu 
shown at 232. The submenu includes Play Vectors, 
Measure Timing, and Create Timing File. The Play 
Vectors utility presents test patterns in TSSI format, as 55 
supported by Test System Strategies, to the HME and 
compares the results with the expected results to verify 
the correct operation of the HME. Specifically, this 
utility creates an instance of the HME, plays patterns 
from a Test Vector file to the HME, and measures the 60 
states of the output and I/O pins of the HME after each 
pattern. It also stores the results in an output file. If 
there is a discrepancy, the instance number, pattern 
number within the file, and the pattern time are pro- 
vided to the user. 65 

The Measure Timing utility measures the actual phys- 
ical output delays of the HME. This utility repeatedly 
presents inputs from the Test Vector input file to the 



HME, measures the resulting delays, and stores them in 
the Timing Measurement file. 

The Create Timing File utility creates a single Tim- 
ing file from one or more Timing Measurement files that 
were previously created with the Measure Timing util- 
ity. The Create Timing File utility reads all specified 
files, and for each delay, records the minimum and 
maximum values, and calculates the typical delay by 
averaging the minimum and maximum values. The re- 
sulting file lists each delay only once, and is appropriate 
for use as a shell software Timing file for the HMS. 

Perform Maintenance category 226 has the submenu 
shown at 233. The submenu includes Install Modeler, 
Boot Modeler, Shut Down Modeler, Reboot Modeler, 
Set Baud Rates, Set Idle Process Timeout, and Abort 
User. The Install Modeler utility configures the HMS 
for booting. It collects and sends the boot information 
to the HMS, including down loading the CMC. 

The Boot Modeler utility manually boots the HMS. 
In order to boot the HMS, the HMS must be shut down, 
and must wait for the CMC to be down loaded. 

The Shut Down Modeler utility performs an orderly 
shutdown of the HMS. The HMS will remain shut 
down until it is booted with the Boot Modeler utility. 

The Reboot Modeler utility performs an orderly 
shutdown of the HMS and immediately restarts the 
HMS. 

The Set Baud Rates utility allows the user to set the 
baud rates of the two RS-232 HMS communication 
ports. The new baud rates are effective immediately 
after executing the utility. 

The Set Idle Process Timeout utility establishes a 
timeout period on the HMS. When the timeout period is 
set, any process that has remained idle for the specified 
time period on the HMS will be checked by the host 
computer, and if the connected process no longer exists 
on the host computer, the modeling session is termi- 
nated and resources that had been allocated to the user 
on the HMS are made available to other users. 

The Abort User utility allows the user to manually 
remove the HMS processes which are no longer active. 
Inactive processes are left on the HMS when the simu- 
lation session or utilities session terminates abnormally. 
Inactive processes may be holding resources on the 
HMS which are needed for other simulation sessions. 
The Abort User utility releases all HMS resources asso- 
ciated with a particular user. 

Run Diagnostics category 228 has the submenu 
shown at 234. It includes Execute All Tests, Diagnostic 
Adapter Menu, CPU Menu, Timing Generator Menu, 
Pattern Controller and Pin Electronics Menu (per lane), 
Multi-Lane Menu, and External Clock Menu. The Run 
Diagnostics category allows the user to run HMS diag- 
nostic programs from the host computer. 

The Execute All Tests utility runs all of the diagnos- 
tic tests. As each test is completed, a status message is 
generated which is representative of the test that was 
performed and the outcome of the test. 

The Diagnostic Adapter Tests utility performs tests 
on the PEL using a special diagnostic adapter which 
connects to the PEL in place of an HME. The diagnos- 
tic adapter plugs into a single PEL and allows all of the 
pin drivers and sensors of the PEL to be exercised using 
a signature analysis algorithm. The design of the diag- 
nostic adapter is well within the capability of one skilled 
in the art. To fully verify the PELs, this utility should 
be run for each PEL. When this utility is used, the 
diagnostics search every configured lane in the HMS 
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and perform the tests on every PEL that has a diagnos- 
tic adapter installed. 

The CPU Menu, Timing Generator Menu, Pattern 
Controller Menu and Pin Electronics Menu (per lane), 
and Multi-Lane Menu contain the detailed diagnostic 
testing utilities for the specified component or circuitry. 

The External Clock Menu utilities measure and ver- 
ify the frequency of external clocks connected to the 
two external clock connections of the HMS. These tests 
are not run as part of the Execute All Tests utility be- 
cause this utility requires additional hardware that may 
not always be connected to the HMS. 

Show Modeler Configuration category 230 has the 
submenu shown at 235. This submenu includes the utili- 
ties Show Modelers, Show Logic Models, Show Users, 
and Show Versions. The Show Modelers utility lists the 
available HMSs on the network and describes their 
configuration. The configuration information may in- 
clude a list of major hardware components, the amount 
of CPU memory being used, the number and location of 20 
PACs, PAMs, or PELs, the amount of pattern memory 
used or available per lane, the number of instances and 
faults being modeled per lane, a list of active users and 
their host machines, and the software version being 
used. 

The Show Logic Models utility lists the HMEs cur- 
rently available on a specified HMS, and provides infor- 
mation about each HME. This information may include 
its lane/slot location, the HME status, whether it is used 
as a public or private device, the number of active in- 
stances of the HME, the number of active faults, the 
type of DAB, and the DAB revision number and manu- 
facturer. 

The Show Users utility provides a brief summary of 
the status information about each current user. Such 
information may include the host name, the total num- 
ber of public or private HMEs used, the total amount of 
pattern memory used and the total number of active 
instances and active faults created by the user. 

The Show Versions utility provides the current revi- 
sion levels of all installed HMS hardware and software. 

FIG. 5 shows the structure of shell software 114. By 
way of example, a listing of preferred shell software for 
an HME containing the MC68020 microprocessor 
manufactured by Motorola Semiconducter and a listing 
of preferred shell software for an HME containing the 
AM7990 Ethernet® controller IC manufactured by 
Advanced Micro Devices are provided in Appendices I 
and II, respectively. The shell software describes the 
HME to the HMS. The exact contents of the shell soft- 
ware varies depending upon the characteristics of the 
HME device. The following describes the features and 
capabilities of shell software in general. 

All processing of the shell software is done on the 
HMS. The shell software consists of statements ar- 
ranged in files that define the specific characteristics of 
the HME to be modeled, and the DAB to which it is 
attached. Table 1 lists representative statements, the file 
type, and a brief description of the shell software. 

TABLE 1 
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TABLE 1-continued 



Statement 



File 



Description. 



device name 



technology 



Model 



Device 



Associates the 
shell software 
with a particular 
HME. 

Specifies the 
device technology 
process. 



25 



30 



35 



40 



45 



50 



55 



60 



65 



Statement 


File 


Description 


device speed 


Device 


Specifies the 
device clock 
frequency range. 


in pin 


Device 


Defines the input 

nine atiH attrihiitp^ 


out pin 


Device 


Defines the output 
pins and attributes. 


io_pin 


Device 


Defines the I/O 




pins and attributes. 


power pin 


Device 


Defines the power 
pin numbers. 


ground pin 


Device 


Defines the ground 
pin numbers- 




Device 


Defines the no- 
connect pin 
numbers. 


package; mapping 


Package 


Defines the device 
package mapping. 


adapter mapping 


Adapter 


Defines the DAB 
mapping. 


modeler— name 


Model 


HMS. 


device usage 


Device 


Enables and dis- 
ables pattern 
history replay. 


clock type 


Device 


Selects the source 
of the pattern 


device setup— time 


Device 


Specifies the 
worst case setup 
time of any HME 
pin. 


device hold time 


Device 


Specifies the 
worst case hold 
time of any HME 
pin 


initialize 


Device 


Defines the ini- 
tialization pat- 
tern sequence. 


delay 


Timing 


Lists the data 
sheet propagation 
delays. 



The shell software for an HME and DAB may be 
stored in a single file, except for the test vectors, which 
are stored in a separate file. However, the preferred file 
structure of shell software 114 is shown in FIG. 5. In 
FIG. 5, main Model file 236 serves as the header file for 
the shell software of the HME. The Model file contains 
the "device name" statement, the "modeler__name" 
statement, and a list of shell software file directives 
which will be explained. The required "device— name" 
statement is used to associate the shell software with the 
physical DAB and HME. The character string "name" 
specified in the statement must exactly match the char- 
acter string used to label the DAB as per the Label 
Device Adapter utility. If the two do not match, the 
HMS will not be able to locate the proper hardware for 
the shell software. The optional "modeler__name" state- 
ment is used to specify the name of the HMS to be used 
in case there are multiple HMSs on the network. 

The four directives "physical," "timing," "package," 
and "adapter," provide a preferred method of structur- 
ing the shell software. The "physical" directive is used 
to include the information in the Device file 237 that 
describes the HME being modeled. The "timing" direc- 
tive is used to include the information in Timing file 238 
regarding model timing. The "package" directive is 
used to include the information in Package file 239 that 
describes the HME package. The "adapter" directive is 
used to include the information in Adapter File 241 that 
describes the DAB being used. 
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The statements of Device file 237 will now be de- 
scribed. The required "technology" statement describes 
the power supply and current levels appropriate for the 
fabrication technology of the HME, which could be, 
for example, NMOS, CMOS, LCMOS, or TTL. The 5 
current values defined with the "technology" statement 
apply to all pins of the HME, but may be overridden on 
a per-pin basis using the "out pin" and "in pin" state- 
ments. 

The required "device— speed" statement specifies the 10 
allowable frequency or period of the pattern clock of 
the HME. The frequency that is specified is either a 
single maximum or a range. The specified period may 
also be either a single maximum or a range. 

The six HME pin description statements are "in 15 

pin," "out— pin," "io— pin," "power— pin," "ground 

pin," and "nc_pin." All HME pins should be listed in 
the shell software as one of these pin types. Input and 
I/O pins have simulator data presented to them, while 
output and I/O pins are sampled to detect changes, 20 
which are then passed back to the simulator. Power, 
ground, and no-connect pins are not driven during sim- 
ulation. 

The "in — pin" statement maps the user-defined input 
pin name to the actual HME package pin number. The 25 
input pin attributes, which are part of the statement, 
specify which inputs can affect the state and the outputs 
of the HME. The attributes for "in— pin" are "eval," 
"store," "edge— rise," "edge— fall," and "keepalive." 
Changes on an "eval" pin may cause changes at the 30 
outputs of the HME, but do not cause changes in the 
internal state of the HME. Any rising or falling changes 
on a "store" pin may cause changes at the outputs of the 
HME and changes in the internal state of the HME. An 
"edge — rise" pin is a pin with respect to which only a 35 
rising edge on the pin may cause changes to the outputs 
and internal state of the HME. An "edge fall" pin is a 
pin with respect to which only a falling edge on the pin 
may cause changes to the outputs and internal state of 
the HME. The "keepalive" attribute should be included 40 
to document which pin has the keepalive signal con- 
nected to it on the DAB. The "keepalive" attribute is 
used in addition to any of the other attributes. 

The "out—pin" statement maps the user-defined out- 
put pin name to the actual HME package pin number. 45 
One output pin attribute is "feedback." If the HME pin 
is being used for feedback in an initialization sequence, 
then the "feedback" attribute must be specified. In this 
case, the HME pin must be connected to the feedback 
pad on the DAB, and the feedback sequence must be 50 
described in the "initialize" statement. 

The "k>— pin" statement maps the user defined I/O 
pin name to the actual HME package pin number. I/O 
pins share all of the attributes of input and output pins. 

The "power— pin," "ground_pin," and "nc_pin" 55 
statements define the HME package pin numbers for 
the power, ground, and no-connect pins, respectively: 
These pins are not driven during simulation. 

The optional "device— usage" statement is used to 
indicate whether the HME is public or private. A public 60 
HME is one to which a history sequence is presented in 
order to restore its internal state. A private HME re- 
tains its state internally between evaluations. A public 
HME can be shared between multiple simulations and 
between multiple device instances in a simulated design, 65 
whereas, a private HME can represent only a single 
device instance in a single simulation. Only static de- 
vices (devices with no minimum clock-rate specifica- 



tion) can be used in private HMEs. Either static or 
dynamic devices can be used in public HMEs. 

The optional "clock-type" statement specifies the 
clock source for the HME. The clock may be the inter- 
nal clock signal generated by the TG, or it may be an 
external clock. 

The optional "device setup—time" statement is for 

overriding the default setup time. The HMS will always 
present input and I/O transitions at least as much in 
advance of HME store, edge—rise, and edge— fall pin 
transitions as this parameter specifies, thus guaranteeing 
at least this amount of setup time. 

The optional "device— hold—time" statement is for 
overriding the default hold time. 

The optional "initialize" statement is used whenever 
a public device is evaluated, to put the device in the 
same fixed internal state prior to presenting the history 
sequence. This statement defines an initialization se- 
quence that is applied to the HME for this purpose. This 
may be accomplished by an initialization sequence con- 
sisting of fixed patterns, or by feedback initialization, 
which consists of a pattern sequence that is repeatedly 
presented to the HME until a desired internal state is 
attained. The two types of sequences will be discussed 
in detail, subsequently. 

Timing file 238 includes one statement, the "delay" 
statement. The HMS supports minimum/typical/max- 
imum HME output delays by means of the shell soft- 
ware "delay" statement. When delay information about 
an output or I/O pin is provided in the Timing file, the 
value specified for the delay is returned to the simulator 
whenever that pin changes state during simulation. 

Package file 239 and Adapter file 241 specify the 
mapping between the HME package pin numbers and 
the DAB net numbers which connect to the PEL. The 
"package— mapping" statement reflects the design of 
the HME device package; it translates HME device 
package pin numbers into DAB pin names. The "adap- 
ter—mapping" statement reflects the design of the DAB 
itself; it translates DAB pin names into DAB net num- 
bers. Every DAB pin name in the master footprint area 
of the DAB maps to one DAB net number. Multiple 
DAB pin names may map to a single DAB net number. 

Test Vector file 243 contains input stimuli and ex- 
pected outputs for the HME in TS SI format, as sup- 
ported by Test System Strategies. This file constitutes a 
functional test program for the HME. 

Having discussed the section of the HMS associated 
with the host computer, stand-alone section 110 and its 
elements will now be discussed. Before describing the 
hardware elements of stand alone section 110, the soft- 
ware that executes on the CPU of the HMS will be 
described. This software is the CMC. 

Referring to FIG. 6, the CMC will be disclosed. The 
CMC includes diagnostics and run-time code that exe- 
cute on CPU 240 of the HMS. The CMC diagnostics 
are used to verify the correct operation of the HMS 
hardware. They are downloaded to stand alone section 
110 when the user runs diagnostics. The CMC diagnos- 
tics includes the routines and definitions in the major 
software listing sections "diags," "networkm," "net- 
workc," "shellswm," "shellswc," "misc," "bsp.diags," 
and "tasks.diags." The CMC run-time code controls the 
normal operation of stand alone section 110. It manages 
pattern sequences in pattern memory, controls HME 
evaluations, manages the network, compiles shell soft- 
ware, and interfaces to the real-time operating system. 
The CMC run-time code includes the routines and defi- 
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nitions in the major software listing sections "lmlOOO," 
"networkm," "networkc," "shellswm," "shellswc," 
"misc," "bsp. lmlOOO," and "tasks.lmlOOO.' , 

The CMC files preferably are ASCII files. These files 
are downloaded from the host computer over the 
Ethernet network to the HMS when the HMS is 
booted. The CMC includes the Ethernet® support 
software for the modeler, as well as the modeler control 
software. Most of the operations required to service 
simulator requests are performed by the CMC on the 
CPU. 

The CMC software is stored on the host's mass stor- 
age system. After power-up or reset, the CMC diagnos- 
tics are downloaded to the CPU and executed. If the 
CMS diagnostics are executed successfully, the CMC 
run-time code is downloaded and executed. The CMC 
automatically determines the configuration of the 
PAMs, PELs, and the DABs. If a valid configuration is 
found, the CMC waits for requests from the host com- 
puter. 

Referring now to FIG. 6, the execution of the CMC 
is supported by a real-time operating system 250. In the 
preferred embodiment it is the VRTX (g) system that is 
commercially available from Ready Systems. The 
VRTX <D system manages the hardware resources of 
the CPU. Layered on top of the operating system is 
network support 252 for the Ethernet® connection 
protocols that are needed to communicate with the host 
system. The network layer creates a packetized byte 
stream between the host and the HMS. All communica- 
tions between the host and the HMS are by this byte 
stream. The SFI command processing layer 254 on the 
HMS receives requests from the host computer and a 
byte stream provided by network layer 252. The SFI 
command processing layer processes host requests and 
generates replies which are passed back via the network 
to the requesting host. 

SFI command processing calls upon two major sub- 
sections of the CMC to answer host requests. These are 
language processing and pattern handling subsections. 
Language processing module 258 parses and error 
checks the shell software and compiles a binary repre- 
sentation which is used by the HMS for the duration of 
the simulation. Pattern handling module 256 processes 
simulator requests for HME evaluation, and returns 
sampled HME pin changes and output delays to SFI 
layer 254 for delivery to the host via the network. 

Multiple host and multiple user support preferably is 
provided by queuing multiple requests and then sched- 
uling the CMC to handle each request on a first-come, 
first-serve basis. 

Stand-alone section 110 forms the majority of the 
HMS of the present invention. For convenience, unless 
specified differently, a reference to 110 is a reference to 
the HMS generally. 

Referring again to FIG. 1, the HMS at 110 will be 
described. The elements that are part of the stand-alone 
section 110 of HMS 100 and their interconnection will 
be first described in general, then each will be described 
in greater detail, and the supporting software will be 
described. 

The HMS has two sections: control and modeler. The 
control section includes CPU 240. The modeler section 
includes TG 248, the Pattern Bus at 250, 252, 254, and 
256, the PACs at 258, 260, 262, and 264, the PAMs at 
259, 261, 263, and 265, the representative PEL 266, and 
the DABs 268, 270, 272, and 274. 
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CPU 240 is connected to Ethernet ® 116 at node 118 
by line 242. The CPU preferably has 4 Mbytes of mem- 
ory. The CPU runs the CMC software and provides 
Ethernet ® network support. TG 248 is connected to 
CPU 240. TG 248 generates precision timing edges and 
synchronizes the playing of patterns. CPU 240 accesses 
the remainder of the HMS through the TG. TG 248 is 
connected to the four lanes of the Pattern Bus at 250, 
252, 254, and 256. The Pattern Bus is used to distribute 
data in both access and pattern-presentation modes of 
the HMS. In access mode, the lanes of the Pattern Bus 
are used to provide the CPU with access to the HMS 
components. 

The HMS preferably has one to four PACs, which 
are shown at 258, 260, 262, and 264. Each PAC is con- 
nected to one of the Pattern Bus lanes. The PAC con- 
tains the logic for pattern sequencing. It delivers pat- 
terns from the PAMs onto the Pattern Bus for delivery 
to the PELs. Each PAC has at least one PAM con- 
nected to it. Up to four PAMs may be connected to 
each PAC. The maximum number of patterns stored in 
the PAMs attached to a single PAC is 2M (5 12K in each 
PAM). 

PEL 266 is one of up to 32 PELs of the HMS. Each 
lane may have PELs connected to it. The PELs provide 
inputs and sense outputs of the HME. The PELs in- 
clude custom ICs ("CICs") that are novel. The HME 
interfaces with the PEL via the DAB. DABs 268, 270, 
272, and 274 connect to different PELs. The number of 
HME pins determines the number of PELs to which to 
the DAB must connect arid, thereby, the DAB type. 
DAB 268 supports HMEs with up to 80 pins, DAB 270 
supports up to 160 pins, DAB 272 supports up to 240 
pins, and DAB 274 supports up to 320 pins. 

Before describing the elements of the stand-alone 
section in detail, the following general statements re- 
garding the HMS are provided to assist in understand- 
ing the operation of the elements of the stand-alone 
section, their interrelated operation, and the operation 
of the HMS generally. 

The Pattern Bus, and therefore, the HMS, may be 
operated in one of two modes: "access" mode and "pre- 
sentation" mode. The HMS operates in the access mode 
whenever the HME is not being evaluated. The evalua- 
tions take place during the presentation mode. During 
the access mode, the CPU may access the PAM, the 
pattern-block link table of the PAC, the PELs, and 
various control and status registers of the HMS. The 
CPU is capable of programming the various compo- 
nents of the HMS, performing error analysis, and read- 
ing and writing addresses. During the presentation 
mode, patterns are sent to the HME being modeled via 
the Pattern Bus. 

During the presentation mode, an HME is evaluated 
as either a private or a public device. Private devices 
retain their internal state between evaluations and, 
therefore, do not have to have their state restored be- 
tween such evaluations. Private devices can not be 
shared between device instances or users, because their 
internal state must be preserved for the next evaluation. 
Public devices can be shared between device instances 
or users because their states are restored before each 
evaluation. 

Static devices may be modeled as either private or 
public devices. Dynamic devices, however, must be 
modeled as public devices. 



CPU 

CPU 240 preferably is a conventional microproces- 
sor-based single-board computer based on the MC68020 
microprocessor manufactured by Motorola Semicon- 5 
ductor. The detailed design of an equivalent CPU is 
well within the capability of one skilled in the art. CPU 
240 executes all operational code, including boot, diag- 
nostic, and HMS control functions. An on-board 128 
KByte erasable programmable read only memory 10 
("EPROM") contains the boot and diagnostic code. An 
on-board Ethernet® controller (preferably the 
AM7990 manufactured by Advanced Micro Devices) 
interfaces with the Ethernet (g). The controller runs the 
lowest levels of network protocols, while the higher 15 
levels are run by the CPU. CPU 240 preferably accesses 
4 MBytes of dynamic random access memory 
("DRAM")- Approximately 1 MByte is used for pro- 
grams, and approximately 3 MBytes are used for data. 
The CPU accesses the rest of the stand-alone section of 20 
the HMS through TG 248, during the access mode. The 
CPU control of the PACs, PAMs, and PELs during the 
access mode will be described in conjunction with the 
detailed description of each of those elements. CPU 240 
directs the PACs to drive programmed pattern sequen- 25 
ces over each of the Pattern Bus lanes to the PELs. The 
HMS supports 80 bits of pin data per lane at up to 25 
MHz, therefore, the Pattern Bus throughput can reach 
a maximum of 8 billion pin-patterns/second during pre- 
sentation mode. 30 

Pattern Bus 

The Pattern Bus at 250, 252, 254, and 256 is operated 
in the access and presentation modes. The PACs with 
their attached PAMs and the PELs with their attached 35 
DABs connect to the Pattern Bus. The CPU can cause 
the Pattern Bus to enter the presentation mode. When it 
does, the PACs drive pre-stored pattern sequences 
down each lane to the PELs. CPU 240, however, can- 
not access any of the elements connected to the Pattern 40 
Bus, except TG 248, during the presentation mode. TG 
248 distributes a number of precision clocks and timing 
signals on the Pattern Bus. These are identically driven 
on all four lanes. 

„ . _ 45 
Timing Generator 

An overall description of the TG and its operation 
will first be presented. The TG performs two main 
functions within the HMS. First, it provides a gateway 
for CPU communication to the PACs, PAMs, and 50 
PELs. Second, it controls the presentation of pattern 
sequences. The TG generates all system clocks and 
timing strobes as well as supervising the transition be- 
tween backplane access and presentation modes. Dur- 
ing presentation, the TG monitors the lanes involved 55 
for synchronization. If the lanes are out of synchroniza- 
tion, the presentation is aborted and an error is reported 
to the CPU. 

The CPU communicates with the TG using a dedi- 
cated interface. The TG decodes each access from the 60 
CPU into TG, PAC, PAM, or PEL accesses. Accesses 
to the TG may occur at any time. Since accesses to the 
PACs, PAMs, and PELs are via the backplane, they can 
only take place when the backplane is in access mode. 

The two modes of the backplane are referred to as 65 
access mode and presentation mode. In access mode, 
the TG repeats the CPU bus signals on the backplane, 
and vice-versa, allowing communication from the CPU 
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through the TG to the PACs, PAMs and PELs. Access 
mode is the default mode and is entered upon power-up 
or after a system reset. 

During presentation mode, PAM contents are 
clocked out of the PAMs, through the PACs, onto the 
backplane, and into the PELs and CICs. Using timing 
strobes generated by the TG, the PEL formats the pat- 
terns, as required, and presents them to the HME. Dur- 
ing an evaluation of an HME, the backplane always 
starts in access mode, then transitions to presentation 
mode, then transitions back to access mode. A state 
machine on the TG controls these mode transitions. 
Any attempt by the CPU to access a PAC, PAM, or 
PEL while the backplane is in presentation mode results 
in a CPU "bus error." 

The TG generates all of the system clocks used dur- 
ing pattern presentation. The system clocks preferably 
are derived from a phase-locked frequency synthesizer. 
The reference for this synthesizer is a precision quartz 
crystal oscillator of preferably 30 MHz. 

The TG generates two types of timing strobes for use 
by the PEL. The first type, referred to as EDGES, is 
used by the PEL to format the pattern data before pres- 
enting to the HME. The EDGES are actually pulses 
preferably 8 ns wide. A total of six EDGES are gener- 
ated by the TG. The second type of strobe, referred to 
as SAMPLE, is used by the PEL to measure the re- 
sponse of the HME to the last pattern in a pattern se- 
quence (the "measurement pattern"). Each stimulus 
pattern presented to the HME has an associated group 
of EDGES. Each edge can be programmed to occur at 
a different time relative to the start of the pattern clock. 
A single SAMPLE strobe is generated at the end of 
each pattern sequence. 

The TG contains two separate, but similar, ramp 
generators, one from which the EDGES are derived, 
and the other from which the SAMPLE strobe is de- 
rived. The ramp generators are created by charging a 
capacitor using a constant-current source and rapidly 
dumping the capacitor charge at appropriate intervals. 
The two constant current sources each have four select- 
able current levels, creating four slopes for each ramp. 
The ramp voltage thus increases at a software selectable 
but constant rate. By comparing the ramp waveform to 
a programmable reference voltage level, time delays 
can be generated that are proportional to the pro- 
grammed voltage. 

The EDGE ramp is synchronized to the system 
clock. The duration of the EDGE ramp can be selected 
to be from one to eight pattern clock cycles. This is the 
interval in which the six EDGES can be positioned 
under control of the CMC software running on the 
CPU. Ramp generation preferably is enabled by control 
bits from the PACs and PAMs which are driven on the 
backplane during presentation mode. When the proper 
code is present on these control bits, a ramp cycle is 
triggered. At the end of the programmed ramp dura- 
tion, the ramp is automatically dumped. 

Six separate comparators are connected to the 
EDGE ramp signal. Each comparator connects to an 
individually programmable reference voltage. Each 
comparator triggers a pulse generator when the EDGE 
ramp voltage crosses the reference voltage. In this way, 
six separate EDGES are generated from the same ramp 
waveform. The EDGE times are all relative to the 
trigger point of the EDGE ramp. 

A separate comparator with a separate programma- 
ble reference voltage is connected to the SAMPLE 
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ramp signal. When the SAMPLE ramp voltage crosses 
this reference voltage, it triggers the SAMPLE strobe 
rising edge. The falling-edge time of the SAMPLE 
strobe is programmable in units of pattern clock cycles. 
In this way, the rising edge of SAMPLE strobe is pre- 5 
cisely adjustable. The rising edge preferably is used for 
two-state sampling of the HME pins by the CIO The 
falling edge preferably is used for five-state sampling, 
and does not require precise positioning. It is important 
that the five-state measurement not be corrupted by 10 
noise. Therefore, during the SAMPLE strobe, the TG 
disables all system clocks, disables the feedback out 
signal, and instructs the PACs and PAMs to inhibit their 
memory refresh. 

In normal five-state sampling, the HME pins are 
sampled at the end of a pattern sequence presentation. 
In this case, the two-state SAMPLE edge is simply 
ignored. In timing measurement, a pattern sequence is 
repeated many times, each time moving the two-state 2 q 
SAMPLE edge and determining whether or not the 
HME output pin has transitioned by that time. By not- 
ing the time at which the HME output pins transition 
and subtracting from it the time at which the causative 
HME input pin transitions, the actual HME output 2 5 
delays are determined. The same SAMPLE ramp slope 
is used to detect both the causative input pin transition 
and the output transition, in order to minimize error. 

The reference voltages used for all of the ramp com- 
parators are supplied by a programmable, precision 30 
DAC (digitial to analog converter). The placement 
resolution for the EDGES or SAMPLE is dependent 
upon the resolution available from the DAC and upon 
the slope of the ramp. Timing measurements are com- 
puted from knowledge of two threshold settings of the 35 
SAMPLE DAC: one corresponding to the causative 
input transition, and one corresponding to the resulting 
output transition. 

The accuracy of the EDGE placements and the re- 
sulting timing measurements depend on the accuracy to 40 
which the ramp slopes are known. The TG contains 
dedicated hardware that, along with calibration rou- 
tines in the CMC software, allows measurement of the 
exact ramp slopes and offsets for each EDGE and 
SAMPLE. The hardware is a single toggle flip-flop for 45 
each EDGE and SAMPLE. The "T" input of this flip- 
flop is driven from the pattern clock and the clock input 
is driven from the EDGE or SAMPLE. If the EDGEA 
SAMPLE rising edge occurs while the system clock is 5Q 
high, the flip-flop toggles, and if it occurs while the 
system clock is low, the flip-flop does not toggle. After 
positioning a reference voltage at a particular setting, 
the time delay corresponding to that setting can be 
determined by changing the pattern clock period via 55 
the programmable phase-locked loop, and then deter- 
mining whether or not the corresponding flip-flop tog- 
gles at that pattern clock period. By adjusting the pat- 
tern clock period and repeating the test, a pattern clock 
period can be found that corresponds to the unknown 50 
delay. Since the period of the pattern clock is known 
precisely, the ramp slope can be calibrated precisely by 
making two or more measurements. 

During pattern presentation, the PAC outputs in the 
lanes participating in the presentation are compared for 65 
agreement of the control bits. If there is any disagree- 
ment, the TG latches the offending bits, stops the pre- 
sentation, and interrupts the CPU. 



Now that an overall description of the TG and its 
operation has been presented, the TG will be described 
in detail. 

Referring to FIG. 7, a block diagram of the TG 248 
is shown. CPU interface ("CPU I/F") 302 communi- 
cates with CPU 240 on line 301. The signals on line 301 
include the control signals from the CPU to the CPU 
I/F, and the address/data signals that are bi-direction- 
ally communicated between the CPU and CPU I/F. 
The CPU I/F buffers and decodes the signals for use by 
the remainder of the TG. 

The decoded signals are used for Pattern Bus lane and 
PEL selection, and are used as control signals by the 
PACs and PELs. Line 317 from the CPU I/F connects 
the signals for Lane "A" to Lane "A" bus transceiver 
logic interface ("BTL I/F") 314. In a like manner, line 
322 connects the signals for Lane "B" to Lane "B" BTL 
I/F 324, line 352 connects the signals for Lane "C" to 
Lane "C" BTL I/F 356, and line 354 connects the sig- 
nals for Lane "D" to Lane "D" BTL I/F 358. 

Pattern control input register 305 receives inputs 
from CPU I/F 302 on line 304 and from 0-7/control/- 
status register 328 on line 309. 0-7/control/status regis- 
ter 328 is connected to CPU I/F 302 via line 326. The 
information communicated from CPU I/F 302 to regis- 
ter 328 includes buffered control, status, and data sig- 
nals. The signals received from the CPU I/F in this 
case, however, are the valid data signals for each lane. 
The signals received from the 0-7/control/status regis- 
ter are PEL control signals for each lane. 

The output of pattern control input register 305 is 
input to Pattern Bus error logic 306 via line 313. Pattern 
Bus error logic 306 includes a programmable array 
logic ("PAL") which determines whether there are 
errors in the PEL control data and in the data being 
placed on any of the lanes. 

The output of Pattern Bus error logic 306 on line 308 
is input to bus error registers 310, along with the output 
of pattern control input register 305 on line 313 and the 
output of 0-7/control/status register 328 on line 330. 
The signal output from logic 306 is an error signal for 
the lanes; the signal output from register 305 clears 
error conditions. If there is an error, the bus error regis- 
ter provides error data to 0-7/control/status register 
328 on line 323, and an error signal on line 312 to Lane 
"A" BTL I/F 314, Lane "B" BTL I/F 324, Lane "C" 
BTL I/F 356, and Lane "D" BTL I/F 358. The error 
signal will be processed by the PELs and PACs, and 
their respective associated circuitry, according to the 
type of error it is. A detected error will also cause the 
generation of a CPU interrupt signal that is transmitted 
back to the CPU by appropriate means. 

The output of CPU I/F 302 on line 316 is input to the 
feedback out select synchronizer/lane play select 318. 
The outputs from CPU I/F 302 are the buffered lane 
signals from the CPU. Via bi-directional line 320, feed- 
back out select synchronizer/lane play select 318 re- 
ceives the feedback signal as an input from the HME, to 
indicate that a desired HME internal state has been 
achieved. Feedback out select synchronizer/lane play 
select 318 processes these signals such that the feedback 
and the lane select signals are clocked from a register at 
the same time. The signals are used for conducting 
pattern play, as will be described. The output of feed- 
back out select synchronizer/lane play select 318 on 
bi-directional line 320 is input to Lane "A" BTL I/F 
314, Lane "B" BTL I/F 324, Lane "C" BTL I/F 356, 
and Lane "D" BTL I/F 358. 
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All of the input signals to Lane "A" BTL I/F 314, 
Lane "B" BTL I/F 324, Lane "C" BTL I/F 356, and 
Lane "D" BTL I/F 358 have now been described. The 
outputs of these I/Fs are bi-directionally connected to 
their respective Pattern Bus lane connectors. That is, 5 
the output of Lane "A'* BTL I/F 314 is connected to 
Lane "A" connector 430 by bi-directional line 422, the 
output of Lane "B" BTL I/F 324 is connected to Lane 
"B" connector 432 by bi-directional line 423, the output 
of Lane "C" BTL I/F 356 is connected to Lane "C" 10 
connector 434 by bi-directional line 424, and the output 
of Lane "D" BTL I/F 358 is connected to Lane "D" 
connector 436 by bi-directional line 426. 

The signals output from TTL/ECL (transistor-tran- 
sistor logic/emitter-coupled logic) converter 334 are 15 
used for generating delays for the sample strobes and 
edge times, and for generating the pattern clock signal. 
The circuitry for generating the clock signals will be 
discussed first, then the circuitry relating to the sample 
strobes and precision edges will be discussed. 20 

The output of TTL/ECL converter 334 on line 336 
are the programmed clock rate signals from CPU 240. 
These signals are input to PLL (phase-locked loop) 
divide-by-N counter 338. Based on the programmed 
rate, the signals representative of the clock rate are 25 
output on line 340 and input to PLL reference oscil- 
lator/phase detector 342. PLL reference oscillator/- 
phase detector 342 compares the frequency of the oscil- 
lator-generated signal and the signal output from the 
PLL divide-by-N counter. The difference in the signals 30 
drives a voltage controlled oscillator ("VCO"). 

The output of PLL reference oscillator/phase detec- 
tor 342 on line 344 is the reference oscillator signal, 
which is input to phase-lock detector 346. The second 
input to phase lock detector 346 is the output of PLL 35 
divide-by-N counter 338 on line 340. The two inputs are 
compared, and when matched, the output of the phase- 
lock detector on line 348 changes state to indicate to 
that this has been achieved. The output of phase lock 
detector 346 is input to 0-7/control/status register 328. 40 
This register will place this status information on the 
bus that communicates with CPU 240. 

A second output of PLL reference oscillator/phase 
detector 342 on line 345 is input to a PLL output divider 
347. This output is the output of the VCO, and is used 45 
as a clocking signal for PLL output divider 347. The 
other inputs to the PLL output divider on line 339 from 
TTL/ECL converter 334 are the signals for determin- 
ing how to divide the PLL output to obtain the desired 
clock rate. The input signals are processed, and the 50 
output of PLL output divider 347 on line 349 is input to 
clock synchronizer/selector 350. 

Clock synchronizer/selector 350 receives an input 
from divider 347, and is capable of having two external 
clocks connected to it. The clock select signals from 55 
TTL/ECL converter 334 are also input to clock syn- 
chronizer/selector 350, via line 357. After the clock 
signal is selected, it is synchronized. This clock signal 
will be used to generate pattern clock signals. 

The output of clock synchronizer/selector 350 on 60 
line 351 is input to PAC clock driver 410, transmit clock 
driver 412, and receive clock driver 414. The outputs of 
the PAC clock driver on line 416, the transmit clock 
driver on line 418, and the receive clock driver on line 
420 are is input to each of Lanes "A," "B," "C," and 65 
"D" via lane connectors 430, 432, 434, and 436. The 
PAC clock signal is used for generating the clock signal 
for the PAC. The receive clock signal is used to direct 



the PAC to receive data. The transmit clock signal is 
used to direct the PAC to transmit data. 

Generation of the sample strobes and the edge times 
will now be discussed. The signals output from CPU 
I/F 302 on line 360 are input to pattern control input 
register 362. These signals are the data valid signals for 
each lane, and the PEL control signals. The output of 
register 362 is one of the inputs to edge/sample trigger 
circuitry 368. The other inputs to this circuitry are the 
control and select signals for the six timing edges from 
TTL/ECL converter 334 on line 335, and the output of 
Pattern Bus error logic 306 on line 313. 

The outputs of the edge/sample trigger circuitry 368 
on line 378 are charging signals for generating the six 
timing edges, which are input to edge ramp dump buffer 
374. The charging signals are input to circuitry that 
provides analog outputs for the six edges. These analog 
outputs are input to edge comparators 382 via line 380. 
The other input to the edge comparators is the output of 
the edge/sample DAC 376. 

The signals input to the DAC are from CPU I/F 302 
on line 350. These signals originate at CPU 240, and are 
converted to analog signals and compared with respec- 
tive analog signals from edge ramp dump buffer 374. 
The comparison of the signals at each of the compara- 
tors will cause an output on line 384 to 0-5 edge driver 
386. The output of the 0-5 edge driver on line 400 is 
input to each of Lanes "A," "B," "C," and "D," over its 
respective connector. 

With regard to the sample strobes, the inputs to 
edge/sample trigger circuitry 368 are the sample mode 
selection signal and clocking signals from TTL/ECL 
converter 334. The output of edge/sample trigger cir- 
cuitry 368 on line 373 is input to the ADC (analog to 
digital counter) sample driver 398. The output signal 
has a programmed width. The output of driver 398 on 
line 402 is input to each of Lanes "A," "B," "C," and 
"D," via its respective connector. 

The other output of the edge/sample trigger cir- 
cuitry, relating to the sample strobe, is on line 372, and 
it is input to sample ramp dump buffer 378. This output 
includes charging signals which are processed by sam- 
ple ramp dump buffer 378 to generate an analog signal. 
The analog signal is output on line 392 and is input to 
sample comparator 394, where it is compared with an 
analog output from the edge/sample DAC. The output 
of sample ramp dump buffer 378 preferably is also pro- 
vided as a test point. 

The output of sample comparator 394 on line 396 is 
input to edge/sample trigger circuitry 368. This signal is 
used to set the register that provides the output signal to 
ADC sample driver 398 via line 373. 

Having described the circuitry of TG 248, aspects of 
its operation and interrelationship with other elements 
of the HMS will now be discussed. 

As stated, one of the primary functions of TG 248 is 
to provide a single source of timing signals for use by 
the HMS. However, TG 248 also performs other impor- 
tant functions. During the access mode, TG 248 pro- 
vides a path between CPU 240 and the four lanes of the 
Pattern Bus, permitting the CPU to access the PACs, 
PAMs, and PELs to perform read and write operations. 
This is done in the form of read and write requests. The 
specific requests that can be made through TG 248 will 
be discussed in conjunction with the elements to which 
the requests are made. 

The pattern clock that is output from TG 248 clocks 
the patterns from the pattern memory onto the Pattern 
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Bus. The pattern clock rate is programmable by the 
CPU and is set according to the "device-speed" param- 
eter specified in the shell software. 

The six edge strobes generated by TG 248 are used 
for formatting HME data and clock input signals. The 5 
CMC automatically computes the edge times based on 
the "device— speed," "device— setup—time," and 

"device— hold time" specified in the shell software. 

TG 248 uses the programmable-slope ramp generator 
and the six comparators to place the edges with a reso- 10 
lution of approximately 0.5 ns. 

The sample strobe is used by the PELs to sample 
HME outputs. The rising edge of the signal can be 
swept by the CMC in four ranges, with resolution as 
fine as 0.5 ns, in order to precisely determine the time of 15 
output and I/O pin transitions. The falling edge, which 
is automatically placed by the CMC, samples the five- 
state output and I/O pin values. 

As briefly discussed above, TG 248 performs error 
handling functions. The primary function is to detect 20 
errors on the four lanes of the Pattern Bus. If an error is 
detected, an interrupt signal is sent to the CPU. De- 
pending on the type of error, the HMS raay discontinue 
the current evaluation. 

Errors detected by TG 248 include parity error, 25 
shorted pin error, and DAB error. Parity error detec- 
tion ensures that proper transmission of patterns takes 
place and ensures that the patterns are properly re- 
ceived by the CICs on the PELs. A parity error is a fatal 
error. 30 

The shorted pin error indicates that the CICs of the 
PEL have detected that a pin driver is shorted. This is 
not a fatal error. 

The DAB error indicates that a DAB has either been 
inserted or removed, or that the DAB is not active. This 35 
is not a fatal error. 

TG 248 generates other error signals, in addition to 
the main signals discussed above. These signals will be 
discussed in the course of describing the operation of 
the HMS and the elements that generate the various 40 
signals. 

The six timing edges that are generated are used for 
HME data and clock formatting during pattern play. 
The slope of the analog voltage ramp used to generate 
the edges is selected to allow all six timing edges to 45 
occur within one pattern clock period. The ramp used 
preferably has a software-selectable slope of 0.5, 2, 10, 
or 50 ns/threshold. 

The time delays of the six timing edges are program- 
mable via an 8 bit address. The 8 bit address selects one 50 
of 256 points along the slope. For example, if the 0.5 
ns/threshold slope is selected, the rrnnimum timing 
delay available is: (0.5 ns/threshold) X(l thre- 
shold)=0.5 ns. The maximum delay is: (0.5 ns/thre- 
shold) X (256 thresholds) = 128 ns. 55 

The TG performs timing checks on patterns transmit- 
ted by the PACs. It determines whether the pattern 
sequences transmitted by adjacent PACs stop at the 
same time, and verifies that patterns are sent to the same 
PEL in each lane. 60 

TG 248 may also include an on-board clock for diag- 
nostic purposes. 

Pattern Controller 

Referring to FIG. 8, a block diagram of representa- 65 
tive PAC 258 and PAM 259 is shown. The following 
description of PAC 258 and PAM 514 is representative 
of the other PACs and PAMs of the HMS. PAC 258 



includes timing/CPU interface ("TMG/CPU I/F") 
502, memory control 504, link table 506, pattern control 
508, refresh control 510, and backplane I/F 512. The 
pattern memories of the PAC/PAM combination are 
shown at 514. PAM 514 includes from one to four PAM 
boards 516, which are connected to a PAC. 

An overall description of the PAC and PAM opera- 
tion will first be presented. The PAC, together with one 
or more PAMs, allows for the storage and presentation 
of pattern sequences in the HMS. The HMS preferably 
can support up to four PACs, one per lane. A minimum 
of one PAC is required for basic system operation. An 
edge connector on the PAC allows the PAC to be con- 
nected directly to a single lane of the backplane. Be- 
cause the PAC itself has no memory for pattern storage, 
stacking connectors on the PAC allow from one to four 
PAMs to be connected to the PAC. This allows the user 
to configure and upgrade pattern memory within the 
system. 

Pattern memory is allocated in blocks of 256 patterns 
by CMC software running on the CPU. A pattern se- 
quence is initially allocated as a single block. Additional 
blocks of memory are allocated as the pattern sequence 
length increases beyond 256 during simulation or test- 
vector play. It is not necessary for the pattern blocks 
that make up a pattern sequence to be contiguous within 
the pattern memory, because pattern blocks are linked 
together by a 32K-by- 15-bit "link table." The link table, 
located on the PAC, contains the information necessary 
to generate a continuous pattern sequence from the 
blocks which may be scattered throughout the pattern 
memory. 

The CMC software running on the CPU allocates 
and deallocates pattern memory in 256-pattern blocks, 
and maintains pattern sequences as lists linked via the 
link table. The HMS hardware follows the links in the 
link table when presenting pattern sequences to the 
HME. Because of these linked-list pattern-memory allo- 
cation and presentation methods, multiple pattern se- 
quences can share pattern memory and can grow and 
shrink without requiring the CPU to copy patterns from 
one location in pattern memory to another. 

Linked pattern memory blocks are also used to sup- 
port concurrent fault simulation. In concurrent fault 
simulation, multiple history sequences are retained in 
pattern memory. These history sequences represent 
multiple instances of a single device for different faults 
of the system being simulated. These multiple history 
sequences may have initial portions which are common. 
The HMS stores the common initial subsequence of 
these differing history sequences only once. It links the 
common initial subsequence to any of several different 
ending subsequences by storing the appropriate link in 
the link table immediately prior to presentation. 

The backplane can be placed in either of two opera- 
tional modes: access mode or presentation mode. The 
behavior of the PAC is dependent on the mode of the 
backplane. Between device evaluations, the entire back- 
plane is in access mode. This mode of operation allows 
the CPU board to access the contents of the status and 
control registers on the PAC, the link table, and the 
memories residing on all PAMs connected to the PAC. 

During evaluation of an HME, the backplane is in 
presentation mode. In presentation mode, all PACs 
operate synchronously, simultaneously presenting pat- 
terns to the PELs in each of the enabled lanes. Prefera- 
bly, each PAC presents 80 data bits, 5 parity bits, and 1 1 
control bits to the backplane during each pattern cycle. 
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Additional bits from the pattern word are used inter- 
nally in the PAC. 

The patterns presented to the backplane by the PAC 
during presentation mode are stored within memories 
on the PAM or PAMs connected to the PAC. Prefera- 5 
bly, the pattern words stored within a PAM are 102 bits 
wide, and consist of 80 data bits, 16 control bits, and 6 
parity bits. 

Lengthy simulations may require that long pattern 
sequences be stored in the PAM. The memories used on 10 
the PAMs are, therefore, preferably able to output a 
long, continuous sequence of patterns at a high pattern 
rate (25 MHz). For this reason, the PAM uses Video 
RAMs ("VRAMs") for pattern storage. 

PAMs preferably are of several different capacities. 15 
A 128K PAM preferably uses 256K-bit VRAMs such as 
the M5M4C264L-12 manufactured by Mitsubishi, and a 
512K PAM preferably uses lM-bit VRAMs, such as the 
TC524256AZ-12 manufactured by Toshiba. The 256K- 
bit VRAMs consist of a 64K-by-4-bit dynamic RAM 20 
port and a 256-by-4-bit serial read/write port. The serial 
port allows the data stored within the memory to be 
clocked out with a high speed clock. The lM-bit 
VRAMs are similar, with the dynamic RAM port orga- 
nized as 256K-by-4 bits and the serial port organized as 25 
512-by-4 bits. During access mode the patterns are 
stored in the VRAMs using standard DRAM RAS/- 
CAS protocol. During presentation mode, the serial 
port is used to clock the data out of the memory and 
onto the backplane via the PAC. 30 

Due to the high pattern rates encountered during 
presentation, the pattern memories preferably are inter- 
leaved. The pattern clock received by the PAC is di- 
vided by two, and half of the VRAMs use one phase of 
the divided clock to shift data out of their serial ports, 35 
while the remaining VRAMs use the other phase of the 
divided clock. Since the VRAMS have a 4-bit-wide 
serial output, a total of 24 VRAMs are required to store 
96 bits of pattern and control data. The six additional 
parity bits require two more memory devices, for a total 40 
of 26 VRAMs per pattern word. Because the memories 
are interleaved, twice this number (52 VRAMs) prefer- 
ably reside on the PAM. 

During access mode, pattern memory is divided into 
three banks in order to make efficient use of the memory 45 
address space allocated to the PAC and connected 
PAMs. The 96-bit pattern/control word is split into 
three 32-bit words, each accessed in a different memory 
bank. Each 32-bit bank is further divided into a 16-bit 
low data word and a 16-bit high data word, allowing for 50 
16-bit accesses from the CPU. The parity VRAMs are 
duplicated because of interleaving, that is, there are a 
total of four parity VRAMs on the PAM, two for each 
interleaved half of pattern memory. Only three of the 
four bits are used on each VRAM, one for each of the 55 
three memory banks. 

During CPU write accesses to the PAC/PAM, two 
parity circuits on the PAC generate separate parity bits 
for the two 16-bit words. These parity bits are sent to 
the PAMs where they are written into the appropriate 60 
parity VRAMs. One parity bit is individually written 
into each affected parity VRAM by making use of the 
"write-per-bit" feature of the VRAMs. During a 32-bit 
write access, two parity bits are generated and written 
simultaneously. During a 16-bit write access, only one 65 
of the two parity bits is valid, and only that bit is written 
into the VRAM. Each parity generator preferably can 
be configured to output either even or odd parity. 



When the CPU performs a read access to pattern 
memory, the parity bit or bits associated with the ac- 
cessed location are read from the appropriate parity 
VRAM and routed to the parity circuitry on the PAC. 
The remainder of the pattern word is also sent to the 
parity circuitry, which computes the parity and com- 
pares the result with the parity bits. If the result indi- 
cates a parity error, then the CLK READ signal 
latches the pattern word and the address at which it 
occurred. During a 16-bit access, only the 16 bits being 
accessed can generate a parity error. 

In addition to the two parity generator/checkers 
which operate during access mode, there is another 
16-bit parity checker which operates during presenta- 
tion mode. This parity checker computes parity on the 
16-bit pattern control word. The generated parity bit is 
compared with the appropriate parity bit stored in pat- 
tern memory. If a parity error is detected, the PAC 
halts pattern presentation. 

The five parity bits associated with the 80 bits of 
pattern data are driven onto the backplane during pre- 
sentation mode. The PEL receives these five parity bits, 
and the CICs on the PEL use them to check the parity 
of each 16-bit section of the 80-bit pattern data. If a 
parity error is detected by any CIC on the PEL, the 
PEL asserts the backplane ERROR* signal. The PAC 
receives the ERROR* signal and immediately halts 
pattern presentation. 

During a CPU access, the low 32 pattern bits on the 
backplane are used by the PAC as address bits. When 
the backplane address strobe is asserted, the lane select 
and address bits are latched by the PAC. Decode logic 
on the PAC uses the backplane address strobe, the 
latched lane select, and address bits 20 through 27 to 
determine if the CPU is addressing the PAC/PAM. If it 
is, the PAC generates an internal signal indicating that 
a CPU request is in progress. A request code is sent to 
the memory control circuitry to determine what type of 
transaction the control circuitry should perform. 

All memory and register requests are processed by 
the "request machine" circuitry of the PAC. This state 
machine is composed of two PROMs with registered 
outputs, and uses a 16 MHz crystal oscillator as its 
clock. All requests except pattern memory refresh re- 
quests are asynchronous to the 16 MHz clock and are 
first synchronized with a two stage flip-flop synchro- 
nizer. 

Because stacking connectors preferably are used to 
connect multiple PAMs to a single PAC, each PAM is 
strapped with a two bit address. This is accomplished 
using a DIP switch on each PAM. Each DIP switch is 
set to a unique address, starting with zero. If both 512K 
and 128K PAMs are installed on the same PAC, the 
512K PAMs are assigned the lowest switch settings. In 
order to verify that the switches have been set properly, 
the PAC and PAM contain memory detection circuitry. 
An analog comparator circuit on the PAC automati- 
cally determines the number of PAMs plugged into the 
PAC. This number can be read by the CPU. 

When the CMC, running on the CPU, writes data 
patterns in the PAM, it also stores a 16-bit control word 
with each of the patterns. Bits DO through D3 of the 
control word are PEL address bits. These bits are 
driven onto the HMS backplane during pattern presen- 
tation and are used to select the appropriate PEL within 
the lane. Bits D4 through D6 are PEL control bits. 
These bits are driven onto the HMS backplane during 
pattern presentation and are used by both the TG and 
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the PELs. Bit D7 is the USER bit. It is driven onto the 
HMS backplane during pattern presentation and is re- 
ceived by the PEL. The PEL then drives the USER bit 
onto a test point on the DAB. Bits Dll through D13 are 
spare control bits which are unused by the PAC. Bits 
D14 and D15 are spare bits driven onto the backplane 
during presentation. 

Bits D9 and D10 of the control word are branch 
command bits. These bits, in conjunction with the link 
table, instruct the PAC to stop fetching patterns from 
the current block and to begin fetching in the next 
block. The branch command code tells the PAC when 
to jump to the next block, and the link table contains the 
address of the next block. The transfer from one block 
to the next is accomplished by performing a "serial read 15 
transfer cycle" operation within the VRAM, transfer- 
ring a new row of data from the dynamic RAM port to 
the serial shift register port. 

Having presented an overall description of the PAC 
and PAM operation, a detailed description of the PAC 
will now be presented. 

In order to understand operation of the PAC in both 
operational modes, it is necessary to understand the 
signals at backplane I/F 512. The Pattern Bus prefera- 
bly carries signals of two logic families: BTL (as sup- 
ported by BTL transceivers manufactured by National 
Semiconductor) and ECL. This was described in dis- 
cussing the signals placed on the Pattern Bus by TG 
248. BTL transceivers are used for the majority of the 
Pattern Bus signals. The ECL drivers and receivers are 
used for the more critical timing signals such as clocks, 
timing edges, and strobes. Table 2 shows the signals at 
the backplane I/F and their descriptions. Many of these 
signals have different functions for the access and pre- 
sentation modes; this is reflected in the descriptions. 

TABLE 2 
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Signal 



Description 



RESET 



PLAY* 



ERROR* 



PARITY<0..4>* 



The RESET signal is an active high 
BTL input signal driven by the 
TG. This signal is asserted upon 
power-on, or when the HME is 
initialized. While the RESET 
signal is asserted, refresh cycles 
cannot take place, and the con- 
tents of the pattern memory may 
be lost. 

The PLAY* signal is an active low 
input signal driven by the TG. 
The state of the PLAY* signal 
determines the state of the Pat- 
tern Bus lane. PLAY* is inactive 
(high) during access mode, and is 
asserted during presentation mode. 
The ERROR* signal is an active low 
BTL "party-line" signal driven by 
the TG, the PEL, and the PAC itself. 
During access mode, the PAC ignores 
ERROR*. During presentation mode, 
the PAC halts pattern play when- 
ever ERROR* is asserted. The PAC 
asserts the ERROR* signal when an 
internal error condition is 
detected, independent of the Pat- 
tern Bus mode. The ERROR* signal 
is asserted until the error con- 
dition is cleared by the software 
or until the RESET signal is 
asserted. 

The five Pattern Bus parity signals, 
PARITY <0 . . 4>*, are BTL signals 
which serve different purposes 
during each operational mode. 
During the pattern presentation 
mode, the signals are the parity 
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FB__IN* 



45 



50 



FB_ OUT* 



55 



PAC-CLK 



60 



XMT— CLK 



65 



RCV_CLK 



Description 



signals for the 80 pattern bits, 
one parity bit per sixteen pattern 
bits. The parity bits are stored 
in pattern memory and are driven 
onto the Pattern Bus by the PAC. 
During CPU access mode, the parity 
signals serve as control signals 
driven by the TG and received by 
the PAC. 

In the access mode: 

PARITY <0>* is the AS (address 
strobe) signal. This AS signal is 
an active high signal. This signal 
indicates when the address line 
signals are valid. 

PARITY < 1 > * is the READ (read 
data) signal. The READ signal 
determines the direction of CPU 
transfers. The READ signal is 
high when the CPU is reading data 
from the PAC or PAM. The READ 
signal is low when the CPU writes 
to the Pattern Bus. 

PARITY <2>* is the DS (data 
strobe) signal. The DS signal is 
an active high signal and indicates 
the data portion of a CPU transfer 
cycle. During CPU write cycles, 
the assertion of the DS signal 
indicates that valid data exists 
on the shared address/data bus. 
During CPU read cycles, the asser- 
tion of the signal indicates to 
the device being accessed that it 
may place data on the Pattern Bus. 

PARITY <3>* is the LW (long 
word) signal. This active high 
signal determines the width of 
data transfers. When LW is low, 
the CPU cycle is a 16-bit transfer. 
When Lw is high, a 32-bit transfer 
is performed. 

PARITY <4>* is the LANE (lane 
select) signal. The active high 
LANE signal is generated by the 
TG from CPU address bits. The PAC 
and PEL have no way of sensing 
which backplane lane they are in. 
Hence, the LANE signal acts as a 
lane select 

The FB IN* signal is an active low 

BTL "party-line" signal driven 
by the PAC and PEL. FB — IN* serves 
as an acknowledge signal asserted 
by the PAC at the end of the CPU 
access mode. During pattern 
presentation mode, the FB — IN* signal 
is used to transmit the feedback 
signal from the PEL to the TG. 
The PAC simply drives FB — IN* with 
a logic "1" value during this time. 
The FB_ OUT* signal is a BTL signal 
driven by the TG. It is received 
by the PAC and is used as the HME 
feedback signal during pattern 
presentation mode. During CPU 
access mode, FB_OUT* signal is 
ignored by the PAC. 
PAC-CLK signal is a differential 
ECL signal that is used by the PAC 
and the PAM for clocking the 
majority of the control and data 
signals. 

XMT—CLK signal is a differential 
ECL signal that is used to register 
the pattern bits output onto the 
Pattern Bus during pattern pre- 
sentation. 

RCV— CLK signal is a differential 
ECL signal that is used to clock 
the PAC inputs during presentation 
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Signal 



Description 



SAMPLE 



PEL_CTL<0 . . 2>* 



DATA VALID* 



PEL_^DDR<0 . . 3> 



SPARE CONTROL 



USER* 



PAT<0 .-. 79>* 



mode. 

The SAMPLE signal, is a differential 
ECL signal driven by the TG. When- 
ever the received SAMPLE signal 
goes high, the PAC completes any 
refresh cycle it is in and with- 
holds refresh cycles until the 
SAMPLE signal returns to the low 
state. 

The three PEL control bits, 
PEL_CTL<0 . . 2>*, are stored in the 
PAM as part of the pattern control 
word and are driven onto the Pat- 
tern Bus by the PAC during the 
pattern presentation mode. During 
CPU access mode, the PAC receives, 
but ignores, the PEL control signal, 
in order for the TG to drive them 
onto the Pattern Bus. 

The DATA VALID* signal is a BTL 

signal that is driven by the PAC. 
This signal indicates when the 
Pattern Bus control and pattern 
bits are valid. Several clock 
cycles after presentation mode is 
initiated by the TG, the 
DATA—VALID* signal is asserted, 
indicating that the next clock 
cycle ontains valid data and con- 
trol signals. When the DATA — VALID* 
signal goes high, data and control 
signals are valid for only one 
more clock cycle. 

PEL ADDR < 0 . . 3>* are the PEL 

address signals. These signals 
are BTL signals which are driven 
by the PAC. These signals, stored 
in the PAM as part of the pattern 
control word, are only valid during 
the pattern presentation mode. 
Spare control signals may be pro- 
vided. These signals are similar 
to the PEL address bits in that 
they are driven by the PAC, but are 
only valid when the DATA — VALID * 
signal is active. The spare bits 
are stored in the PAM. In the 
preferred embodiment, the spare 
signals are not used by the TG 
or PEL. 

The USER* signal is a BTL signal. 
The USER* signal is stored in the 
PAM as part of the pattern control 
word. It is only valid during the 
pattern presentation mode. 
These signals are BTL signals. 
During pattern presentation mode, 
the 80 signals contain pattern 
data and are driven by the PAC 
onto the Pattern Bus. During CPU 
access mode, 48 of the signals, 
PAT < 32 . . 79>*, are not driven. The 
remaining 32 pattern signals, 
PAT<0 . . 31 >*, are used as multi- 
plexed address/data signals. They 
are driven by the TG during the 
address portion of the cycle and 
during the data portion of CPU 
write cycles. The PAC drives them 
during the data portion of CPU 
read cycles. 
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FIG. 9 is a schematic diagram of TMG/CPU I/F 
502. The TMG/CPU I/F uses the control strobes, the 
PLAY* signal (which is inverted to become the PRES- 
ENT signal), and the lower 32 bits of the Pattern Bus to 
generate separate address and data buses, as well as 
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various control signals for use by the PAC and the 
PAM, as will be described. 

Line 525 represents the lower 32 bits of the Pattern 
Bus, which may be within any; one of the four lanes of 
the Pattern Bus. The lower 32 "bits on line 525 are input 
to register 528. The READ— DATA* signal on line 546 
is input to tri-state buffers 532 and 536. The 
READ—DATA* signal determines the direction of 
data flow through the Pattern Bus. When the 
READ— DATA* signal is a logic high value, the direc- 
tion of data flow is from line 525 to line 542; when it is 
a logic low value, data flow is in the opposite direction. 
In the opposite direction, data on the PAC address/data 
bus is input to register 526 and then placed on Pattern 

Bus 525. The CLK READ signal on the 559 clocks 

shift register 526. 

The output of buffer 536 on line 542, which is the 
PAC address/data bus, is input to transceiver 538 and 
latch 540. Transceiver 538 provides bi-directional com- 
munications between PAM data bus 548 and the PAC 
address/data bus 542. 

The second input to latch 540 is the lane enable signal 
on line 530. The outputs are the signals on address buses 
552 and 556. The address bus signals are input to the 
decode logic 520 and sent to other portions of the PAC. 
The decode logic comprises two PALs. The other in- 
puts to the decode logic are the AS* signal on line 558, 
the DS* signal on line 560, and the READ* signal on 
line 561. Decode logic 520 processes the input signals, 
and provides at its outputs the READ-JO ATA* signal 
on line 546, the CPU— REQ signal on line 534, the 
REQ—CODE on line 535, and various memory and 
register strobes at line 538. The READ—DATA * signal 
was explained above. The CPU—REQ signal, the 
REQ—CODE signal, and various memory and register 
strobes will be described in discussing the PAM and the 
remainder of the PAC. 

During the access mode, the PLAY* signal, driven 
by TG 248, is deasserted on all four lanes of the Pattern 
Bus. TG 248 drives the address strobes in the deasserted 
state until a CPU read or write cycle takes place. While 
the address strobe is in its deasserted state, the lane 
enable signals and the lower 32 bits of the Pattern Bus 
are received by the PAC through latch 540. 

At the beginning of a CPU access, the lower 32 bits of 
the Pattern Bus become address bits and, if the access is 
directed at the lane, the lane enable signal becomes 
active. When the address strobe becomes active, the 
lane enable and address bits are latched. Decode logic 
520 uses the address strobe, the latched lane enable, and 
address bits 20-27 to determine whether the CPU is 
addressing the PAC/PAM. If it is, a CPU request signal 
is generated. Decode logic 520 also uses other control 
signals such as the RD* and DS* signals to generate 
various control strobes and memory selects. 

The three bit REQ—CODE signal 535 is sent to the 
PAMs and determines the type of transaction the con- 
trol circuitry must perform. The REQ—CODE signal is 
encoded as shown in Table 3. The first two entries in 
the table are for transfer cycles which occur only dur- 
ing the presentation mode. The remaining codes are for 
PAM reads and writes, and link table or register reads 
and writes. 

TABLE 3 



Bits 



Rl 



R2 



R3 



Transaction 



ASYNC XFER 



37 



5,353,243 



38 



TABLE 3-continued 


Bits 


RI 


R2 


R3 


Transaction 


0 


0 


1 


SYNC XFER 


0 


1 


0 


ILLEGAL 


0 


1 


1 


ILLEGAL 


1 


0 


0 


DRAM WRITE 


1 


0 


1 


DRAM READ 


1 


1 


0 


LINK/REG WRITE 


1 


1 


1 


LINK/REG READ 



The use of each transaction will be described in con- 
junction with the description of link table 506 and the 
PAM. 

FIG. 10 is a schematic drawing of memory control 
circuitry 504. Memory control circuitry 504 processes 
all PAM, link table, and register requests. All of these 

requests, except the REF REQ* signal on line 611, are 

multiplexed on line 613 as the UNSYNC— REQ* signal. 
The specific requests that are input to the memory con- 
trol circuitry will be discussed after the disclosure re- 
garding the circuit and its operation. 

Memory control circuitry 504 includes programma- 
ble read only memories ("PROMs") 614 and 616, and 
flip-flops 602, 604, 606, 622, and 647. Flip flops 602, 604, 
and 606 are D-type flip-flops that are used to synchro- 
nize the UNSYNC-REQ* signal. The UNSYN- 
C — REQ* signal, as stated, includes all of the request 
signals except the REF— REQ* signal on line 611. The 
three flip-flops are clocked by the 16 MHz 
XTAI — CLK signal on line 720 that is output from the 
crystal clock on the PAC. Following conventional 
clocking of the three flip-flops, the SYNC— REQ* sig- 
nal is output from the "Q" output of flip-flop 606 on line 
612. This signal is input to PROMs 614 and 616. The 
CLK— REQ signal is output on line 607 from the "Q*" 
output of flip-flop 606 to clock flip-flop 622. 

The remaining inputs to PROMs 614 and 616 will 
now be described. The REF_REQ* signal on line 738, 
which is output from refresh PAL 714 (FIG. 11), is 
input directly to PROMs 614 and 616. The next input to 
the PROMs is the output of flip-flop 622. The inputs to 
the flip-flop are the PLAY— CMD* signal on line 618 
and the three bit REQ— CODE signal on line 536. 

The last input to PROMs 614 and 616 is the 4-bit 
REQ — STATE signal on line 635. This signal is output 
from PROM 614 and then input to both PROMs. The 
REQ_ STATE signal inputs to the PROMs the current 
request type being processed by the PROMs. Outputs of 
PROM 614 include the synchronous control signals that 
are sent to the PAM after being gated with other sig- 
nals. These signals are the ASYNC— RAS* signal on 
line 626, ASYNC— CAS* signal on line 628, ASYN- 
C_ TR/OE* signal on line 630, and ASYNC— COL* 
signal on line 632. 

The first output of PROM 616 is the CPU* signal on 
line 633. This signal and the PAM* signal on line 631 
are input to OR gate 641. The PAM* signal is an output 
of decode logic 520 of the TMG/CPU I/F 502. The 
output of gate 641 is the PAM_ CPU* signal on line 634 
which is sent to the PAM Decode PAL 1050 (FIG. 19). 

The next three outputs of PROM 616 are control 
signals that are sent to the PAM. These signals are the 
WS* signal on line 636, the XFER* signal on line 638, 
and the REF* signal on line 640. The WS* signal con- 
trols PAM write operations, and the XFER* and REF* 
signals are input to PAM RAS generation PALs 1064 
and 1066 (FIG. 19) for generating various RAS signals. 
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The XFER* signal is for effecting transfers from mem- 
ory to a shift register. The REF* signal is the refresh 
enable signal. 

The REF— ACK* signal on line 642 is the next output 
of PROM 616. This signal is input to the Refresh PAL 
714. The REQ— ERR* signal on line 644 is output from 
PROM 616. The REQ— ERR* signal, when asserted, is 
used to generate the ERROR* signal which is placed on 
the Pattern Bus. The CLK — READ signal on line 559 
clocks shift register 526 as described, and clocks the 
flip-flops for use in determining parity error. 

The last output of PROM 616 is the CLK — ACK 
signal on line 656. This signal is input to the clock input 
of flip-flop 647. The input to the clear input is the 

CLP ACK* signal on line 657. This signal is the AS* 

signal on line 558 after being inverted by inverter 655. 

Memory control circuitry 504 processes link table 
and register read requests in exactly the same way since 
they are multiplexed as the UNSYNC— REQ* signal on 
line 613. A request is processed in two clock cycles. 
During both cycles, the COL* strobe and the signal on 
line 632 are asserted. Although these signals are asserted 
during all register and link table read operations, they 
are only used during reading of the PROM of the PAM. 
The CAS signal enables the lower address bits onto the 
row-column address bus. This bus connects to the out- 
put of the PAM ID PROM. The CPU signal, when 
gated with the PAM signal, turns the PAM data bus 
drivers on, allowing PAM ID PROM data to be read. 
Also, during the first of the two cycles, the CLK — ACK 
signal on line 656 is asserted. The rising edge of this 
active high signal clocks flip-flop 647, which asserts the 
ACK signal on the Pattern Bus. Even though valid data 
does not yet exist on the Pattern Bus, the negative setup 
time from data to acknowledge required by the 
TMG/CPU combination allows the PAC to assert the 
ACK signal two clock cycles before data is available. 

During the second cycle, the CLK ACK signal is 

deasserted and the CLK READ is asserted. The rising 

edge of this active low signal clocks the desired data 
into the shift register of the TMG/CPU I/F section. 

Memory control circuitry 504 then returns to its de- 
fault state, deasserting the CAS signal, the CPU signal, 

and the CLK READ signal. The backplane Pattern 

Bus ACK signal is automatically deasserted when the 
AS* is deasserted by the CPU, clearing flip-flop 647. 

Link table and register write requests, like read re- 
quests, are processed in two clock cycles. During both 
cycles, the WS* signal is asserted. This active low signal 
is gated by various decoded memory/register select 
signals to generate the appropriate address select. 

PAM read requests are processed in five clock cycles. 
During cycle 1, the CPU* signal on line 633 and the 
RAS signal sent to the PAM are asserted. These signals 
remain asserted during all five cycles. During cycle 2, 
the EVEN— TR/OR or ODD— TR/OR signal, and the 
COL* signal are asserted. In cycle 3, the CAS signal is 
asserted. In cycle 4, the CLK ACK signal (and there- 
fore the Pattern Bus ACK signal) is asserted. During 
cycle 5, the CLK — ACK signal on line 656 is deasserted 

and the CLK READ clock is asserted. After cycle 5, 

all signals which remain asserted are deasserted. The 
Pattern Bus ACK signal is deasserted when the AS* 
signal is deasserted by the CPU, clearing flip-flop 647. 

PAM write requests are also processed in five clock 
cycles. During cycle 1, the CPU signal is asserted. Dur- 
ing cycle 2, the RAS and the CLK ACK signals are 

asserted. In cycle 3, the COL* signal and the WS* are 
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asserted and the CLK — ACK is deasserted. In cycle 4, 
the CAS signal is asserted. In cycle 5, all signals remain 
as they are. After cycle 5, all signals which remained 
asserted are deasserted. The Pattern Bus ACK signal 
acknowledge is deasserted when the AS* is deasserted 5 
by the CPU, clearing flip-flop 647. 

Shift register transfer requests occur during pattern 
presentation. Each of the video memories ("VRAMs") 
of the PAM contains a serial shift register. This register 
is as long as one of the rows within the DRAM array 10 
(256 cells for VRAMs on a 128K PAM). Any row 
within the VRAM may be transferred to the shift regis- 
ter by performing a shift register transfer cycle. The 
contents of the shift register may be clocked out of the 
memory serially. The PCLK signal, divided by two, is 15 
used as the serial clock. 

The row address selects the row to be transferred to 
the register. When the transfer takes place, the column 
address selects one of the registers as the first to be 
clocked out; this is the start address. If the register 20 
contents have been clocked out and another transfer 
does not take place, the same data from the start address 
is output again. That is, the shift register is cyclic. 

At high PCLK rates, the placement of control signal 
transitions (RAS, CAS, etc.) relative to the serial clock 25 
is critical. These signals, therefore, must be generated 
by the PCLK signal itself. Pattern control 508, which 
uses the PCLK clock, generates the transfer control 
signals. This type of shift register transfer is a synchro- 
nous transfer, because the control signals are synchro- 30 
nous with PCLK. 

Synchronous transfers are used at PCLK frequencies 
greater than 1 MHz, while asynchronous transfers are 
used below this frequency. A PCLK signal flip-flop on 
the PAC is set or cleared by software, depending on the 35 
frequency of the next pattern play. The output of this 
flip-flop is used by decode logic 520 when forming the 
three bit REQ_ CODE signal. The state of this bit de- 
tennines whether the request is a synchronous or an 
asynchronous transfer request. 40 

When pattern control 508 sends a synchronous trans- 
fer request^ memory control circuitry 504 finishes any 
refresh cycle which may be in progress, and then asserts 
the XFER* signal on line 638. This active low signal is 
buffered and sent to the PAMs where it is used as a 45 
RAS enable signal. The memory control circuitry as- 
serts the XFER* signal until pattern control has com- 
pleted the transfer operation and has removed the trans- 
fer request. 

When pattern control 508 sends a synchronous trans- 50 
fer request, the request state machine finishes any re- 
fresh cycle which may be in progress, and then begins 
the six cycle transfer sequence. During cycle 1, the 
XFER* signal and the EVTSN_.TR/OE or OD- 
D—TR/OE enable signals are asserted. In cycle 2, the 55 
RAS signal is asserted. In cycle 3, the COL* signal is 
asserted. During cycle 4, the CAS signal is asserted. In 
cycle 5, all signals remain asserted. After cycle 6, all 
signals are deasserted and the transfer is complete. 

Refresh requests are not sent through the synchro- 60 
nizer because they are generated by the refresh control 
circuitry 510, which uses the same 16 MHz clock as 
memory control circuitry 504. Refresh requests, there- 
fore, are sent directly to the memory control circuitry. 
They are processed only when the memory control 65 
circuitry is idle. Each CAS-before-RAS refresh se- 
quence is four cycles long. During cycle 1, the REF* 
and the CAS signals are asserted. During cycle 2, the 



RAS signal is asserted. In cycle 3, the CAS signal is 
deasserted and the REF — ACK* signal is sent back to 

refresh control circuitry 510, to indicate that the REF 

REQ* signal is being processed. During cycle 4, the 
REF — ACK* and the RAS signal are deasserted. After 
this cycle, the REF* signal is deasserted. 

To minimize the size of the current pulse during re- 
fresh, only one PAM board is refreshed at a time. 

Referring now to FIG. 11, to achieve a REF CLK* 

signal with the right period for the refresh sequences, 
the 16 MHz clock is divided by 62 using 4-bit counters 
704 and 706. This provides a REF_CLK* signal with a 
period of about 3.87 ms, which is within and approxi- 
mates the maximum refresh request period of 3.9 ms. 

The REF_CLK* signal resets counters 704 and 706, 
and is asserted at- the input of flip-flop 708. Flip-flop 708 
is clocked by the XTAL—CLK signal on line 718. Ex- 
clusive-OR gate 710 processes the REF— ACK* and 
REF—CLK signals and outputs the EN— REF— CNTR 
signal oh line 726 to the parallel enables of counter 712. 
The output of counter 712 is the REF— RCO* signal on 
line 732, which is input to refresh PAL 714. Since trans- 
fer cycles cannot be interrupted, the refresh circuitry 
preferably can accumulate REF—CLK signals. Ac- 
cordingly, a burst of refresh cycles are performed im- 
mediately after the transfer cycle is complete. 

Refresh cycles are accumulated during the HME 
sampling time and during normal CPU accesses. Re- 
fresh PAL 714 provides at its output a 2-bit address for 
input to the PAM for performing refresh cycles. The 
second output is the REF—REQ* signal on line 738. 
The other output is the MUST—REFRESH* signal on 
line 740 and the REF—ERR* signal on line 734. 

During synchronous transfer cycles, refresh control 
circuitry 510 may accumulate up to seven REF—CLK 
signals. This occurs at the minimum pattern clock rate 
used for synchronous transfers of 1 MHz. During CPU 
accesses and asynchronous transfer cycles, only one or 
two refresh clocks usually need to be accumulated. 
Holding refresh cycles while the sample strobe is active 
also causes REF_ CLKs to accumulate. The width of 
the sample strobe determines the number of refresh 
requests accumulated. 

The MUST—REFRESH* signal is also input to flip- 
flop 716. This flip-flop is clocked by the STOP— RE- 
FRESH* 3 signal. The output of the flip-flop (from the 
"Q*" output terminal) is the L_ MUST—REFRESH* 
signal on line 735. The STOP— REFRESH will be used 
to clock the flip-flop when a pattern presentation starts 
or when the MUST—REFRESH* signal is asserted. 

FIGS. 12 and 13 show pattern control circuitry 508. 
This circuitry includes, for the most part, a series of 
interconnected PALs and a PROM. Pattern control 
circuitry 508 uses the PCLK signal and, therefore, is 
only active during pattern presentation mode. Pattern 
control 508 performs several functions. It determines 
when the Pattern Bus changes from CPU access mode 
to pattern presentation mode, detects error conditions 
which occur during pattern presentation, indicates that 
a pattern-block branch must take place, indicates that a 
transfer operation is in progress, and indicates when a 
transfer cycle is complete. 

Pattern Control 508 includes transfer PAL 740, Pat- 
tern control PAL 742, buffer control PAL 744, request 
PAL 746, transfer PROM 748, 4-bit counter 750, and 
register 752. Transfer PAL 740 includes pattern transfer 
circuitry and the branch circuitry. 
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The pattern transfer circuitry has one internal and 
three external inputs and a single output. The external 
inputs are the PAC — PLAY signal on line 762, PAC_ 
ERROR signal on line 763, and XFER — FB* signal on 
line 764. The PAC— PLAY signal is the PLAY signal 
that has been buffered, inverted, and registered. A 
change in state of this signal informs the pattern transfer 
circuitry when the operating mode changes between 
the access mode and presentation mode. The PAC — 
ERROR signal is the ERROR signal on line 763 after it 
has been buffered, inverted, and registered. A change in 
state of this signal informs the pattern transfer circuitry 
that an error has been detected during pattern presenta- 
tion. 

The BRANCH signal is an output of the branch cir- 
cuitry and is internally connected to the pattern transfer 
circuitry. This signal indicates that a pattern-block 
branch must take place. The XFEF — FB* signal is an 
output of transfer PROM 748 and registered by register 
752. It indicates that a transfer cycle is complete. The 
output of the pattern transfer circuitry is the PA- 
T—XFER* signal on line 756. This signal is input to 
pattern control PAL 742 and request PAL 746 via lines 
754 and 756, respectively. When asserted, this output 
indicates that a transfer operation is in progress. 

The branch circuitry of transfer PAL 740 has three 
inputs. These are the 2-bit B-CMD signal on line 765 
and the FEEDBACK signal on line 766. The output of 
the circuitry is the previously discussed BRANCH 
signal. The B—CMD bits reside in the PAM and are 
clocked into the PAC during pattern play. Prior to the 
2-bit B_CMD signal being input to the transfer PAL, it 
is gated with the CNTL— VALID signal on line 784, 
which output from buffer control PAL 744. Therefore, 
when the pattern data is not valid, the signal will not be 
asserted. The FEEDBACK signal is the registered 
FB— OUT* signal. The output of the branch circuitry is 
the BRANCH signal, which is sent to the pattern trans- 
fer circuitry via an internal connection. 

As stated, the PAT— XFER* signal on line 754 is 40 
input to pattern control PAL 742. The other inputs to 
the PAL are the RESET* signal on line 767, the PAC— 
PLAY signal on line 762, the PAC TERROR signal on 
the 763, the XFEK — FB* signal on line 764, and the 
PAC— STOP signal on line 768. The P AC— PLAY, 
P AC—ERROR, and XFER— FB* signals have been 
previously described, and those descriptions apply here. 
The RESET* signal is the Pattern Bus RESET* signal 
that has been buffered. The PAC— STOP signal is simi- 
lar to the 2-bit B—CMD signal sent to transfer PAL 740. 
The PAC— STOP signal is asserted in case the PAC — 
ERR* signal is asserted while a transfer is taking place. 
This will allow the transfer to be completed. 

The pattern control PAL has five outputs. These are 
the VALID signal on line 769, the ODD-OUT* signal 
on line 775, the MUX-EN* signal on line 776, and the 
BUF— EN* signal on line 780. The MUX— EN* signal is 
a PAM enable signal that is input to buffer 777. The 
ODD— OUT* signal is also input to buffer 777. The 
output of buffer 777 is the PAM_ODD_OUT* signal 
on line 778 and the PAM— MUX-EN* signal on line 
779. When the PAM— MUX— EN* is asserted, it enables 
the pattern data multiplexers on the selected PAM 
board. The PAM— ODD— OUT* signal is the pattern 
clock divided by two, which turns on and off at the 
beginning and end of pattern play, respectively. It is 
sent to the PAM boards, where it is registered on the 
rising edge of the PCLK signal. 



The VALID* signal is the Pattern Bus DATA — 
VALID* signal, before it is registered, level shifted, 
and placed on the Pattern Bus. 

The BUF EN* signal on line 780 is input to buffer 
control PAL 744. This signal, after further registering, 
is the signal that will be used for enabling the outputs. 

Buffer control PAL 744 generates control signals 
which direct and gate pattern data during the presenta- 
tion mode. The inputs to the PAL are the BUF— EN* 
signals on line 780, the RESET* signal on line 767, the 
PRESENT signal on line 524, and the WRITE* signal 
on line 759. The BUF— EN* signal is used to synchro- 
nously generate four state bits. These bits are routed 
internally to combinational logic, which then uses the 
remaining inputs to generate the four output signals. 
PAL 744 outputs the BTL— DATA — OUT signal^on 
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line 781, the BTL— OUT signal on line 782, the PA 
T— ON* signal on line 783, and the CTRL— VALID 
signal on line 784. The BTL— DATA — OUT signal 
controls the direction of the four BTL transceivers used 
for the lower 32 pattern bits of backplane I/F 512. 
These bits differ from the remaining 48 pattern bits in 
that the lower bits are used as the shared address/data 
bus during access mode. 

The BTL OUT signal controls the direction of the 
bus transceiver of the backplane I/F. The transceiver 
receives the 5-bit PARITY signal and a 3-bit PE- 
L— CTL signal. The BTL— OUT signal is asserted when 
the RESET* signal is asserted. 

The PAT— ON* signal enables the registers of the 
backplane I/F used for the lower 32 pattern bits, the 
5-bit PAM PARITY signal, and the 3-bit PAM— PE- 
L— CTL signal, and enables the BTL transceivers of the 
backplane I/F used for the upper 48 pattern bits. The 
PAT—ON* signal is asserted when the pattern-on state 
bit and the PRESENT signal are asserted and the RE- 
SET* signal is deasserted. As discussed, the CTRL- 
VALID signal is gated with the branch command bits 
and the stop bit PAM— STOP signal when pattern data 
is not valid. The PARITY— VALID signal is the regis- 
tered CTRL— VALID signal. When the PARTY- 
VALID signal is asserted and the P-CHECK signal is 
asserted, the PRTY— ERROR signal is asserted. The 
error signal will disable the control word parity checker 
until the pattern data is valid. The CTRL— VALID 
signal is deasserted when the control-valid state bit is 
deasserted, the PRESENT signal is deasserted during 
the access mode, or the RESET signal line is asserted. 

Request PAL 746 has asynchronous and synchronous 
sections. The asynchronous section combines CPU re- 
quests, synchronous transfer requests, and asynchro- 
nous transfer requests for generating the UNSYN- 
C_ REQ* signal on line 613. This signal is sent to the 
request state machine. Request PAL 746 also has a 
synchronous section which is used only during pattern 
play. During this time, the request PAL generates six 
outputs which are the LOAD-CNTR* signal on line 
786, NEXT— LINK* signal on line 932, and a 4-bit 
LOAD—VALUE signal on line 785. 

Request PAL 746 has nine inputs; some of these sig- 
nals have been previously described. The inputs to the 
request PAL were the RESET* signal on line 767, 
PRESENT signal on line 524, CPU-REQ* signal on 
line 552, BELOW— 1 MHZ* signal on line 760, ASYN- 
C— XFER* signal on line 761, PAT— XFER* signal on 
line 756, STOP—REFRESH* signal on line 741, 
L— MUST— REFRESH* signal on line 743, and MUS- 
T—REFRESH signal on line 743. The RESET* signal 
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places the synchronous section of the PAL in a state in 

which the 4-bit LOAD VALUE signal is asserted and 

each of the bits has a logic high value. This will allow 
the counter used by transfer PROM 748 to be loaded 
with a hexadecimal "F." The assertion of the RESET* 5 
signal also deasserts the UNSYNC—REQ* signal out- 
put from the PAL. Once RESET* is deasserted, the 
synchronous state machine goes to a wait state. 

The PRESENT bit informs the asynchronous section 
of the request circuitry which mode the Pattern Bus is 10 
in. 

The CPU—REQ* signal is asserted whenever the 
PAC/PAM is selected during access mode. When as- 
serted, it will cause the UNSYNC—REQ* signal to be 
asserted. 15 

During presentation mode, the BELOW— .1 MHZ* 
signal determines whether the ASYNC—XFER* or the 
PAT—XFER* signal is used to generate the UNSYN- 
C—REQ* signal. When the BELOW_l MHZ* signal is 
asserted, the ASYNC—XFER* signal is used. Con- 20 
versely, the PAT—XFER* signal generates the UN- 
SYNC—REQ* signal when the BELOW— 1 MHZ* 
signal is deasserted. 

The synchronous section of the PAL always uses the 
PAT—XFER* signal. When the PAT— XFER* signal 25 
is first asserted, the synchronous section begins to 
count. In doing this, the LOAD— VALUE bits are used 
as a non-sequential counter. On the thirteenth count, the 
LOAD— CNTR* signal on line 786 is deasserted for one 
pattern clock cycle. This loads a seven into binary 30 
counter 750 that connects to transfer PROM 748. The 
request PAL then waits until the PAT—XFER* signal 
is deasserted before returning to a wait state which 
looks for the PAT—XFER* signal to be asserted. The 
remaining output of request PAL 746 is the NEX- 35 
T-JLINK* signal on line 932. This signal is the PA- 
T—XFER* signal delayed one clock cycle. 

The STOP—REFRESH* signal is the TTL version 
of the ECL SAMPLE signal. During HME sample 
periods, the STOP— REFRESH* signal is asserted and 40 
the BELOW—l MHZ* signal is deasserted. The UN- 
SYNC—REQ* signal output from the request PAL is 
asserted and clocked into the request circuitry synchro- 
nizer. The 2-bit REQ—CODE signal indicates a syn- 
chronous transfer request. This prevents the request 45 
circuitry from performing refresh cycles during the 
sample period. 

The MUST— REFRESH* signal on line 743 is an 
output of refresh circuitry 510. If refresh cycles are 
being withheld, and more than 48 cycles are counted, 50 

the MUST REFRESH* signal is asserted. This causes 

request PAL 746 to ignore the STOP— REFRESH* 
signal on line 741 and to deassert the UNSYNC—REQ* 
signal. The L— MUST— REFRESH* signal serves an 
identical function. It is necessary only when the MUS- 55 
T— REFRESH* signal is removed once refresh cycles 
begin to take place, even though refresh circuitry 510 
has not processed all of the accumulated refresh clocks. 

The transfer PROM 748 and its associated circuitry 
are used during presentation mode to provide various 60 
branch/transfer control signals. This circuitry includes 
PROM 748, 4-bit binary counter 750, and octal register 
752. Binary counter 750 is normally disabled until it is 
loaded by request PAL 746 during a transfer operation. 
Once loaded with a seven, the binary counter is enabled 65 
and begins to count until it reaches a terminal count of 
hexadecimal "F." The output of the binary counter is 
the 4-bit PROM— ADDR signal that forms the lower 



four address bits for PROM 748. The highest order 
address bit is the BELOW—l MHZ* signal. This bit 
determines whether the PROM generates signals appro- 
priate for synchronous transfer or asynchronous trans- 
fer. Waveforms are stored within PROM 748 and are 
output as the counter sequences through the PROM. 

During synchronous transfers, when memory control 
signals are generated using the P_ CLK signal, transfer 
PROM 748 outputs the SYNC— RAS* and SYN- 
C—CAS* signals output for the register 752 on line 791 
and 792, respectively, SYNC— COL* signal on line 795, 
and the SYNC-EVEN— TR* signal and SYNC— OD- 
D—TR* signals on lines 793 and 794, respectively. Dur- 
ing asynchronous transfers, the ASYNC—XFER* sig- 
nal is asserted during the appropriate clock cycle. The 

ASYNC XFER* signal is sent to request PAL 746. 

During both types of transfer cycles, the transfer 
PROM circuitry generates the XFER — FB* signal on 
line 796 and the NEXT_SAM* signal on line 798. The 
XFER— FB* signal is a timing signal used by both trans- 
fer PAL 740 and pattern control PAL 742. The rising 
edge of the NEXT_SAM* signal registers the 2-bit 

BD ADDR signal on line 749. This signal is from the 

link table circuitry. The BD — ADDR signal is regis- 
tered and becomes the address for the next transfer 
operation. The NEXT— SAM* signal also loads the 
block offset counter with an FC, so that the count will 
be zero coincident with the first pattern resulting from 
the transfer. 

FIG. 14 shows the elements of link table 506. The link 
table includes latches 902 and 904, RAMs 914 and 916, 
and bi-directional shift registers 926 and 928. The 16 bits 
from PAC address bus 906 are input to latches 902 and 
908, with latch 902 receiving the upper order bits and 
latch 904 receiving the lower order bits. The PASS- 
.— ADDRESS signal on line 908 is input to the latch 
control inputs of latches 902 and 904. This active high 
signal indicates that no parity errors have been detected 
in the pattern control word. The EN — LINK—ADDR* 
signal on line 564 is input to the output enable inputs of 
the latches. This signal is one of the link table control 
signals output from decode logic 520 of the TMG/CPU 
I/F 502. 

The output of the latches, except for the highest 
order bit, are placed on the link address bus 912. This 
consists of 1 5 of the 1 6 bits. The highest order bit on line 
913 is input to bi-directional shift register 926 for place- 
ment on link data bus 924. The 15-bit address bus con- 
nects to the address inputs to RAMs 914 and 916. The 
signals input to the control inputs of the RAMs are the 
WR— LINK* signal on line 920, which is input to the 
write enable inputs, and the EN— LINK— RAM* signal 
on line 918. 

The data inputs of RAMs 914 and 916 are connected 
to link data bus 924. The data bus also connects to bi- 
directional shift registers 926 and 928, such that the high 
order bits connect to register 926 and the low order bits 
connect to register 928. The inputs to the shift registers, 
in addition to the highest order address bit previously 
discussed, are the remaining 15 bits of link address bus 
912. 

The CLK BRANCH signal on line 936 clocks the 

shift registers. The CLK— BRANCH signal is the out- 
put of AND gate 934. The signals input to AND gate 
934 are the WR— BRANCH* signal on line 930 and the 
NEXT— LINK* signal on line 932. The WR — 
BRANCH* signal is one of the outputs of the PAC 
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write control decoder and the NEXT—LINK* signal is 
one of the outputs from the request PAL 746. 

The PRESENT signal on line 937 and the RD_PR- 
TY—ADDR* signal on line 938 are input to the control 
inputs of the shift registers. The PRESENT signal has 5 
been discussed. The RD — PRTY — ADDR* signal is one 
of the outputs from the PAC read control decoder. 

The other control inputs to the shift registers are the 
READ-JDATA* signal on line 546 and the EN — 
BRANCH* signal on line 940. The previously discussed 10 
READ-JDATA* signal is input to the direction input. 
The EN— BRANCH* signal is one of the outputs from 
decoder logic 520 of TMG/CPU I/F 502, and is input 
to the output enable of the shift registers. 

Now considering the circuit and its operation, iso- 15 
lated blocks of PAM memory are linked together by the 
link table. During the presentation mode, the 15-bit 
address bus that connects to shift registers 926 and 928, 
which are the branch registers, is routed to both the 
address generator which creates the PAM address for 20 
the next branch operation and to the 15-bit address of 
the link table memory. 

Each time a branch occurs, the shift registers are 
clocked. In this manner, the link table data bits on line 
924 become link table address bits on line 912, which 25 
look up the next branch address. This process is contin- 
ued until pattern presentation is complete. 

During the access mode, latches 902 and 904 allow 
the CPU to read from, and write to, RAMs 914 and 916, 
and branch shift registers 926 and 928. 30 

Pattern Memory 

FIGS. 15, 16, and 19 refer to the PAM circuitry and 
circuitry used for selecting specific PAM memory dur- 
ing the access and presentation modes. 35 

Pattern memory 514, shown in FIG. 8, includes one 
or more individual PAM boards 516. Each PAM board 
is capable of storing 102-bit wide words, which are 
referred to as "patterns." Each of the individual PAM 
boards can store 128K, 512K, 2M, or 8M patterns (by 40 
102 bits wide). The maximum memory depth of each 
PAM board depends upon the capacity of the VRAMs 
on it. 

Referring to FIG. 15, analog comparator circuit 950 
is shown. This circuit preferably is disposed on PAC 45 
258. Its purpose is to determine the number of PAM 
boards that are connected to PAC 258. A resistor di- 
vider network 952 provides comparators 954, 956, 958, 
and 960 with a separate reference voltages. Nominally, 
these voltages are 2.50 v, 2.07 v, 1.48 v, and 0.55 v, 50 
respectively. The other input of each comparator is tied 
to a common signal, which in this case is the RESIS- 
TOR signal on line 962, and is a wire-tied composite of 
the RESISTOR signal from each PAM. Line 962 is 
connected to ground through 162 ohm resistor 964. 55 
Each PAM RESISTOR signal is based on PAM VCC 
after passing through a 562 Ohm resistor. As PAMs are 
added to the PAC, the 562 Ohm resistors are added in 
parallel and, therefore, the voltage seen at the input to 
each of the comparators increases. Each incremental 60 
change of voltage, caused by the addition of a PAM 
board, crosses one of the voltage thresholds. The nomi- 
nal voltage of the comparator circuit input is 0 V for no 
PAMs, 1.12 V for one PAM, 1.83 V for two PAMs, 2.31 
V for three PAMs, and 2.67 V for four PAMs. The 65 
comparator outputs are routed to a 4-bit buffer 966 
which may be read during CPU access mode by assert- 
ing the RD_NUM__PAMS* signal on line 968. When 
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read, the output of buffer 966 is placed on the 4-bit 
PAM AD bus on line 970. The number of logic high 
values in buffer 966 indicates the number of PAMs on 
PAC 258. 

FIG. 16 shows configuration PROM 1000 and its 
supporting circuitry. Configuration PROM 1000 serves 
as a look-up table. It has a 12-bit input and a 4-bit out- 
put. The input comprises two signals: the 6-bit CON- 
FIG signal on line 1014, and the 6-bit LA (link address) 
signal on line 1012. The 6-bit LA signal is from the PAC 
row/column generation circuitry. The CONFIG signal 
is based on the number and size of the PAMs connected 
to PAC 258. 

The output of PROM 1000 consists of a 2-bit 
BD—ADDR signal on line 1011 and a 2-bit MEM — 

SIZE signal on line 1018. BD ADDR is input to two 

D flip-flops 1006 and 1008. These flip-flop are clocked 
by the NEXT— SAM* signal on line 1017. The output 
of the flip-flops is the 2-bit PAT — ADDR signal on line 
1020. 

BD—ADDR signal on line 1011 is multiplexed with 
the 2-bit REF_^ADDR signal on line 1015 and 2 bits of 
the PAL address bus on line 1017. The output of multi- 
plexer 1054 is the 2-bit PAM — ADDR signal. 

The MEM— SIZE signal on line 1018 is input to the 
control input of shift register 1010. The signals deter- 
mine the row/column selection for memory. An access 
to a 128K PAM requires a 2-bit shift. A 2M PAM 
would require a three bit shift. 

On the basis of the 6-bit LA signal and 6-bit CONFIG 
signal, Configuration PROM 1000 determines which 
PAM board is being addressed and outputs the signal 
which corresponds to the appropriate board. 

Each time pattern memory 514 is accessed, the 32-bit 
Pattern Bus address must be converted into a 2-bit 
board address and a multiplexed row/column address. 
Such a conversion must also be made to the link table 
address during branching operations. Both the link table 
address and 22 bits of the CPU address bus are sent to a 
multiplexer circuit. During CPU access mode, the CPU 
address bus is selected. During pattern presentation 
mode, the 15-bit link table address (appended with 
seven zeros as the least significant bits) is selected. The 
6 most significant bits of this 22-bit multiplexed address 
bus are sent to configuration PROM 1000 (the LA sig- 
nal). The 20 least significant bits are multiplexed onto a 
ten bit row/column address bus before being sent to the 
PAMs. 

FIG. 17 shows an example of a pattern control word. 
Pattern words preferably are 102 bits wide including 6 
parity bits, 80 data bits and 16 control bits which are 
shown at 1030 and 1032, respectively. There is one 
parity bit for every 16 data bits, and one parity bit for 
the 16 control bits. For HME devices wider than 80 
pins, PACs in the multiple lanes are programmed with 
the same pattern control words and run synchronously. 

Referring now to FIG. 18, control word 1032, which 
is part of each pattern in the sequence, includes 16 bits, 
illustratively labelled DO through D15. Control word 
1032 preferably includes the four PEL — ADDR bits at 
1036 for addressing PEL 266 during pattern presenta- 
tion. The three PEL—CONTROL bits 1038 are driven 
on the Pattern Bus during pattern presentation and are 
used by TG 248 and PELs 266. These bits control the 
function of the CICs on the PEL. 

Control word 1032 preferably includes the USER bit 
at 1040. The bit may be driven to a test point on DAB 
268. For this purpose, it is also driven onto the Pattern 
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Bus for receipt by the PEL during pattern presentation. 
This bit preferably is asserted throughout pattern pre- 
sentation. 

The STOP bit at 1042 preferably is provided to in- 
form a PAC that a pattern sequence is complete. After 
the STOP bit is recognized, the PAC outputs three 
more patterns onto the Pattern Bus before halting. 
Therefore, the STOP bit must be stored three patterns 
ahead of the last pattern. 

Control word 1032 preferably includes the 2 
BRANCH bits at 1044. These bits are for controlling 
pattern-block branching during pattern presentation. 
The two bits may be set to one of four states, as shown 
in Table 4. 

TABLE 4 
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BRANCH COMMAND 
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BRANCH NEVER 
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BRANCH ALWAYS 
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BRANCH ON FALLING FEEDBACK 
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BRANCH ON RISING FEEDBACK 
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"Branch never" causes the pattern sequence to continue 
sequentially without branching. "Branch always" 
causes unconditional branching to the link address. The 
remaining two commands cause conditional branching, 
conditioned by either the falling or rising edge of the 
FEEDBACK signals. Branching on the FEEDBACK 
signal is used to initialize non-resettable HMEs, as will 
be described. 

The branch commands of "branch always" or 
"branch on feedback" must be specified 26 patterns 
before the last pattern to be presented in the current 
pattern block. Also, branch commands must be placed 
in "odd" numbered patterns in a pattern sequence be- 
cause pattern memory is interleaved. 

The remaining 5 bits of the control word at 1046 and 
1048 preferably are spare bits, which are driven to the 
PAC or onto the Pattern Bus during pattern presenta- 
tion. 

P AMs are addressed by the CPU in three banks, each 
32 bits wide. This memory organization requires that 
each pattern which is stored in a sequence must be 
stored across all three banks. 

Division of the PAM is treated differently during 
access and presentation mode. During CPU access 
mode, pattern memory 514 is divided into the three 
banks, and each bank is further divided into a low data 
word and a high data word. During pattern presenta- 
tion mode, however, the memory is divided into two 
banks, even and odd. Each "even" memory bank is 
paired with an "odd" memory bank. The serial output 
ports of each pair are connected to a multiplexer. The 
outputs of the various multiplexers are routed to data 
connectors. The connectors route the data to registers 
of PAC 258. This multiplexing allows the memories to 
be operated at one half the pattern presentation rate. 
The even and odd banks are clocked with complemen- 
tary versions of the pattern clock. 

FIG. 19 shows the PAM control circuitry located on 
the PAM. The PAM control circuitry includes a PAM 
decode PAL 1050, a PAM PAL 1060, two row address 
strobe ("RAS") PALs 1064 and 1066, column address 
strobe ("CAS") buffers 1068, a parity PAL 1080, and 
the data and parity memory banks 1070 and 1072. 

The 2-bit PAM ADDR signal on line 1019 is input to 
PAM decode PAL 1050. The second input to PAL 
1050 is the 2-bit STRAP signal from DIP switch 1052. 
The outputs of PAL 1050 include the PRTY-WRITE* 
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signal on line 1053, the PAM_ SEC* signal on line 1055, 
P AM— ACCESS* signal on line 1051, and the PAM — 
READ* signal on line 1057. The PRTY-WRITE* 
signal is input to register 1074. The PAM— SEL* signal 
is input to RAS PALs 1064 and 1066 via lines 1065 and 
1067, respectively. The PAM—ACCESS* signal ena- 
bles registers that store data from banks 1070. The 
PAM— READ* signal, is a control input to transceiver 
1084. The READ— ID* signal is a control input to ID 
PROM 1056. Transceiver 1054 and registers 1074 con- 
trol the transfer of the RC signal on line 1016 to the data 
and partity memory banks. The PRTY— WRITE* sig- 
nal on line 1053 enables register 1074. 

PAM PAL 1060 receives the STRAP signal from 
DIP switches 1052 and input signals from registers 1058 
via line 1059. Line 1059 carries the registered PA- 
T_ ADDR and PAM— MUX— EN* signals, and the 
EVEN— XFER* signal. 

The BD— SEL* output is looped back to registers 
1058. The other outputs of PAM PAL 1060 are regis- 
tered in register 1062 which is clocked by the BU- 
F_ PCLK signal. The outputs of register 1062 are input 
to memory banks 1070 and parity memory 1072 on lines 
1092 and 1094, and to the control inputs to multiplexers 
1086 and 1088 on line 1090. 

RAS PALs 1064 and 1066 control the high and low 
data words, respectively, for each of the three data 
memory banks 1070 and parity memory bank 1072. 
RAS PALs 1064 and 1066 receive the same input sig- 
nals, except that PAL 1064 receives the H-WORD* 
signal, and PAL 1066 receives the L— WORD* signal. 
The other inputs to PALs 1064 and 1066 via lines 1065 
and 1067 include: the EVEN— XFER* signal from reg- 
ister 1058, the PAM— SEL* signal from PAM decode 
PAL 1050, the RAS* signal, and various bank select 
signals. High and low CAS buffers 1068 receive buff- 
ered CAS* signals, and transmit them to the data and 
parity memory banks 1070 and 1072. 

The inputs to parity PAL 1080 are the WS* signal on 
line 1083, the 2-bit SEL— BANK signal on line 1085, 
and the H— PARITY and L_ PARITY signals on line 

1081, which are outputs of H_PARITY multiplexer 

1082. The outputs of parity PAL 1080 are the 3-bit 
W PRTY signal and the 3-bit L— PRTY signal on line 
1079. These outputs are input to parity memory 1072 
and multiplexer 1082. 

Multiplexer 1082 is controlled by the 2-bit SEL — 
BANK signal on line 1085. Multiplexer 1082 and trans- 
ceiver 1084 are enabled by the PAM— READ* signal 
on line 1057 that is output from PAM decode PAL 
1050. 

Register 1076 and multiplexer 1078 transmit the buff- 
ered ODD— TR/OE* and EVEN— TR/OE* signals on 
line 1087. These signals enable the inputs of memory 
banks 1070 and 1072. 

Referring to FIG. 20, as pattern sequences are cre- 
ated, pattern memory is allocated in 256-pattern blocks. 
The blocks need not be contiguous within the memory 
because link table 506 causes PAC 258 to branch from 
one block to the next, creating a continuous output. The 
first pattern in any sequence must be stored on a block 
boundary. 

The following is a description of accessing pattern 
memory and its presentation. The patterns to be pres- 
ented preferably are stored in VRAMs. Each of the 
VRAMs of the PAM contains a serial shift register. 
This register is as long as a row within the VRAM array 
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(256 bits for the VRAM used on the 128K PAM). The 
pattern data, when requested, is transferred to the 
VRAM shift register. Bits may then be shifted from this 
register at the preferred clock speed of 25 MHz. The 
16-bit address specified in link table 506 defines the 
VRAM address of the next block to be transferred to 
the VRAM shift register. At the initiation of pattern 
presentation, a starting address in link table 506 must be 
specified for retrieving data from the VRAM. 

Shift register transfer requests occur during pattern 
presentation. Any row within the VRAM may be trans- 
ferred to the shift register by performing a shift register 
transfer cycle. 

The row address selects the memory row that is 
transferred to the shift register. When the shift register 
transfer takes place, the column address selects one of 
the bits of the register as the first to be clocked out. If 
the shift register contents have all been clocked out and 
another shift register transfer cycle does not take place, 
the same data is output again. In other words, the shift 
register is cyclic. 

PAC 258 performs a "feedback initialization" func- 
tion in which non-resettable HME devices are placed in 
a known state. To do this, a stimulus pattern sequence is 
presented to the HME device until the desired state is 
attained. PAC 258 uses the shift registers inside the 
VRAM of the PAM to repeatedly present a given se- 
quence of patterns to the device. A row of the VRAM 
is transferred into the shift register, where it is then 
continually clocked. Because the shift register is cyclic, 
the feedback pattern sequence is repeated indefinitely, 
as long as no branching takes place. 

In the preferred embodiment of the invention, PAC 
258 will stop presenting the feedback sequence once the 
device has achieved the desired state. To end feedback 
initialization and begin presenting normal patterns to 
the HME, a single-bit FEEDBACK* signal is sent from 
the HME through the TG to PAC 258. Either the rising 
or the falling edge of this FEEDBACK* signal is used 
to determine the state of the HME. 

PAM And PAC Registers 
As set forth previously, the PAC has been allocated 
194 MBytes of CPU address space. The allocation is 192 
MBytes to PAMs 514, 1 MByte for link table 506, and 1 
MByte for the various control and status registers. The 
PAC has multiple control and status registers. One such 
status register is ID PROM 1056. Each PAM that is 
connected to the PAC also has an ID PROM, of which, 
ID PROM 1056 of FIG. 19 is representative. In addi- 
tion, there are four PAM present status registers which 
are shared between the PAC and PAMs. 

Various registers have been discussed in conjunction 
with the circuitry of which each is part. Here each will 
be discussed briefly to provide a reference section re- 
garding these registers. 

The PAC ID PROM 1056 (FIG. 19) is a 32-by-8 
PROM which contains information pertaining to the 
PAC. 

The number of PAMs register 966 is a 4-bit register 
which indicates the number of PAMs stacked onto the 
PAC. Table 5 shows the relationship between the num- 
ber of PAMs connected to the PAC and the bit patterns 
found in the register. If the bit pattern is other than one 
of the five shown in Table 5, the PAC/PAM hardware 
is not functioning properly. 
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Even though the all "0s" condition is legitimate, it is 
treated as an error condition since the PAC in not fully 
functional without at least one PAM. 

The PAC configuration register 1102 (FIG. 16) is an 
8-bit read/write register used to configure the PAC. Six 
of the bits are set according to the number and types of 
PAMs connected to the PAC. The 6-bit code is deter- 
mined as shown in Table 6. 

TABLE 6 . 



20 



25 



30 



35 



40 



45 



50 



55 



A If only one PAM is connected to the PAC: 

CONFIG_CODE = 60 for a 128K PAM 
CONFIG—CODE = 61 for a 512K PAM 
CONFIG—CODE = 62 for a 2M PAM 
B. If more than one PAM is connected to the 
PAC* 

CONFIG_CODE = [(MEM_SIZE)/128] - 1, 
where MEM_SIZE is the sum of the size of 
all PAMs 

The two remaining bits configure the two parity 
generator/checker circuits. One bit configures the high 
word circuitry to compute either even or odd parity. 
The other bit configures the low word parity genera- 
tor/checker in the same manner. Odd parity preferably 
is selected during normal operation. 

The branch address registers 926 and 928 (FIG. 14) 
are 15-bit read/write registers used to specify the initial 
pattern address in block increments. Also, if a pattern 
sequence terminates due to an error condition, the CPU 
can examine the branch address register to determine 
which block was being played when the error occurred. 

The error register is a 4-bit read/write error register 
which, together with a parity error address register 
indicates the source of an error condition. The CPU 
clears the error bit by perfonning a write operation. 
When the most significant bit is a logic high value, it 
indicates a refresh error has occurred. This is a fatal 
error. When the second most significant bit is a logic 
high value, it indicates a fatal hardware error. This 
error is generated by the state machine operating with 
the on-board 16 MHz clock. When the third most signif- 
icant bit has a logic high value, it indicates that state 
machine operating the pattern clock has detected an 
error. This could be due to faulty hardware or an im- 
properly loaded PAM. When the least significant bit has 
a logic high value, it indicates that a control word parity 
error occurred during a pattern presentation. 

The block offset register is an 8-bit read only register 
which the CPU may read when an error occurs during 
presentation. It indicates the number of patterns offset 
from the block number residing in the branch register 

60 address. , . , 

The parity error address register is a 28-bit read only 
register containing the address of the memory location 
which generated a parity error. Two of the bits in the 
register indicate which word, low, high, or both, was m 

65 error. The CPU clears the two active-high error bits by 
performing a write operation on the error register. The 
two most significant bits are the high and low word 
parity error bits, respectively. The remainder of the bits 
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correspond to the address bits 27-2. These 26 bits 
uniquely specify the long word address in the PAM 
address space. 

The PAM 0 present register is a single bit read only 
register which allows the CPU to determine whether 5 
any of the PAMs stacked on the PAC are associated 
with address 00. When the bit has a logic low value, it 
indicates that the PAM is present, and when it is a logic 
high value, it indicates that the PAM is not present. 

The PAM 0 ID PROM is a 32-by-8 bit read only 10 
memory which contains information pertaining to the 
PAM associated with address 00, viz., memory size, 
revision number, etc. 

Each of the other three PAMs has a similar PAM 
present register and PAM ID PROM. 15 

Pin Electronics Circuitry 

An overall description of the PEL and its operation 
will first be presented. PEL 266 connects to the Pattern 
Bus and provides the electrical interface to the HME. 20 
The HME connects to the PEL via the DAB. PEL 266 
preferably supports 80 HME pins and includes five 
CICs. 

During pattern-presentation mode, the PEL receives 
patterns from the Pattern Bus preferably at up to 25M 25 
patterns per second. These patterns are clocked into a 
register using the pattern clock from the TG. From 
there the patterns are clocked directly into the five 
CICs. Clocking into the CICs is preferably simulta- 
neous. The HMS, for example, could alternatively 30 
clock patterns into the CICs sequentially to minimize 
Pattern Bus width. 

When receiving patterns, the PEL compares a hard- 
wired 4-bit backplane slot address with the 4-bit PEL 
address on the Pattern Bus. The PEL accepts only those 35 
patterns addressed to its own slot. This allows patterns 
to be delivered sequentially to PELs in different back- 
plane slots. Patterns can be data or control, based on the 
3-bit PEL control signal on the Pattern Bus. Control 
patterns are used to load internal CIC control registers. 40 

The PEL can be accessed by the CPU in access 
mode. The CPU uses the access mode to read from, and 
write to, certain PEL control registers and to read 
from, and write to, registers internal to the CICs on the 
PEL. All CPU reads and writes preferably are multi- 45 
plexed on the 16-bit PEL data bus. 

The PEL contains programmable reference-voltage 
generators which are initialized by the CPU in access 
mode. Four reference voltages are delivered to each of 
the five CICs to allow five-state sampling of the HME 50 
pins. One additional reference voltage is used as the 
target voltage ("VSL") for the low soft drivers of the 
five CICs on the PEL. One additional reference Volt- 
age is used as the target voltage ("VSH") for the high 
soft drivers of the five CICs on the PEL. The PEL also 55 
contains a multi-channel analog-to-digital converter 
("ADC") which can be read by the CPU in access mode 
to check the programmed reference voltages. 

In addition to soft drivers, the five CICs on the PEL 
also contain hard and medium drivers which are used to 60 
drive HME pins. Most circuitry within the CIC is pow- 
ered from the PEL +5 V power plane. However, the 
pins of the CICs which are connected within the CICs 
to VCC of the hard and medium drivers are not con- 
nected to the PEL +5 V power plane. Instead, these 65 
pins are connected to a special power plane of the PEL. 
This special power plane is separated from the +5 V 
power plane and is connected instead to the DAB 



HMEVCC power plane. Thus, the hard and medium 
drivers of the CICs can drive between HMEVCC and 
signal ground, allowing HMEVCC on the DAB to be 
freely adjusted between +3 V^and +5 V, independent 
of the +5 V PEL power plane. 

Having presented an overall description of the PEL 
and its operation, the PEL will now be described in 
more detail. 

PEL 266 in FIG. 1 is representative of all PELs of the 
system. Referring to FIGS. 21-24, the PELs of the 
system will be described. Generally, PEL 266 prefera- 
bly includes one or more CICs which interface with the 
HME being modeled. PEL 266 preferably includes five 
such CICs, each of which provide 16 pins for interfac- 
ing with the HME. The five CICs are connected in 
parallel and, therefore, a total of 80 HME pins are sup- 
ported by each PEL. Hence, HMEs having 80 pins or 
less may be connected to a single PEL using a DAB. In 
an alternative embodiment, the CICs are replaced with 
discrete circuits. 

Referring now to FIG. 21, PEL 266 has circuitry for 
interfacing the CICs to the Pattern Bus. For descriptive 
purposes, the five CICs are shown at reference numbers 
1100, 1102, 1104, 1106, and 1108. Each is mounted on 
PEL 266. Line 1144 from the Pattern Bus is input to 
BTL/TTL logic transceivers 1110, 1112, 1114, 1116, 
and 1118. A 16^bit signal is input to each of the five 
transceivers. An additional 16-bit control signal is trans- 
mitted from the Pattern Bus as part of the pattern data. 
Eight bits of the control signal are input to the PEL by 
the circuit shown at 1142. 

In circuit 1142, the 8-bit signal is input to a 
BTL/TTL transceiver. The 8-bit output signal is input 
to an clocked octal register. When the register is 
clocked by the CONTROL* signal, the 8-bit signal is 
input to a series of PALs which will be described in 
detail in the discussion of FIG. 23. The outputs of each 
of the transceivers are input to clocked registers 1120, 
1122, 1124, 1126, and 1128 and then to CICs 1100, 1102, 
1104, 1106 and 1108, respectively. 

During pattern presentation, data is sent from the 
PAM onto the Pattern Bus to the appropriate PEL. It is 
then processed by the BTL/TTL logic transceivers, 
and the clocked registers. The PCLK signal clocks 
registers 1120, 1122, 1124, 1126, and 1128, which output 
the data to the inputs of their respective CICs. The five 
CICs each output a 16-bit signal to the HME being 
modeled by five, 16-bit bi-directional lines which col- 
lectively are shown as the 80-bit bus line 1146. 

The HMEs respond to stimulus signals sent over the 
80-bit bus line, and the output is transmitted back to the 
CICs on bi-directional bus line 1146. When the CICs are 
read for determining the changes in the HME pin states 
as a result of the stimulus, the data is transmitted on the 
respective transceiver 1130, 1132, 1134, 1136, and 1138. 
The entire 80-bit signal is sent to the transceivers at the 
same time. The transceivers, however, are then sequen- 
tially enabled to multiplex the data onto a 16-bit address 
data bus and through transceiver 1140, as indicated by 
arrows 1148, onto line 1144 after processing by trans- 
ceiver 1110. 

Data is sent to the five CICs from PAC 258 and 
PAMs 514 on an 80-bit wide data bus. Data output from 
the five CICs is sent to CPU 240. It may then be sent to 
the host operating system to be used in simulations. The 
data path to the CPU is only 16 bits wide, so the data 
from the five CICs is multiplexed when transmitted 
from transceivers 1110, 1112, 1114, 1116, and 1118. 
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Transceiver 1140 changes operating states depending 
on whether the system is operating in pattern presenta- 
tion mode or CPU access mode. The signal that con- 
trols this operation is the PLAY/CPU* signal on line 
1154. During the CPU access mode, BTL/TTL trans- 
ceivers 1112, 1114, 1116, and 1118 are not used. Instead, 
transceiver 1110 and transceiver 1140 are used. The 
transmission path between the Pattern Bus and various 
PEL control circuits in the access mode is via bus 1150 
(shown in FIG. 22). 

Referring now to FIG. 22, bus 1150 forms a 16-bit 
address/data bus between CPU 240 and various control 
and status registers on PEL 266. Control register 1174 
of PEL 266 controls whether the HME is a public or 
private device, resetting error conditions, activating 
light-emitting diodes, and initializing DAB 268. The 
8-bit signals output from control register 1174 are input 
to error PAL 1202 on line 1208, as described with re- 
spect to FIG. 25. The output of control register 1174 is 
also input to an electrically-erasable programmable 
memory chip (EEPROM) on the DAB which identifies 
the DAB that is attached to the PEL. The bits of con- 
trol register 1174 are reset to a logic low value when the 
HMS is reset. 

The PEL includes status registers 1176 and 1168. The 
inputs to register 1176 are the signals output from con- 
trol register 1174. The signals input to register 1178 are 
signals from the CICs, the output of error PAL 1202, 
and the output of the EEPROM. 

Digital-to-analog converters ("DACs") 1160, 1162, 
and 1164 are disposed on the PEL. The DACs generate 
the six voltages used by CICs 1100, 1102, 1104, 1106, 
and 1108. These voltages are the VLOGL signal on line 
1173, the VLOGH signal on line 1175, the VLTH signal 
on line 1177, the VSL signal on line 1179, the VHTH 
signal on line 1181, and the VSH signal on line 1183. 
The CICs use these signals to generate reference volt- 
ages and currents for sampling and driving the HME 
pins. 

DACs 1160, 1162, and 1164 are controlled by the 40 
CPU and are connected to address/data bus 1150. The 
reference voltages of the DACs are connected to 
HMEVCC. The HMEVCC signal is input to the DACs 
to rriinimize the danger of the DACs generating a volt- 
age which exceeds the specifications of the HME. 

The outputs from DAC 1162 and DAC 1164, associ- 
ated with the VSL and VSH signals, respectively, pref- 
erably have an analog power buffer disposed in the line. 
The VSL signal on line 1179 is output from DAC 1162, 
and becomes the output signal of power buffer 1184. 
Similarly, the VSH signal on the 1183 is output from 
DAC 1164, then output from power buffer 1186. The 
signal shown at line 1204 represents the control signals 
for the DACs. The DAC output signals 1206 are trans- 
mitted to the CICs and to an ADC 1180. These ADC 
inputs serve the diagnostic function of verifying the 
outputs of DACs 1160, 1162, and 1164. 

ADC 1180 is an octal converter. The inputs to the 
ADC include the outputs from DACs 1160, 1162, and 
1164. The remaining inputs include the HMEVCC sig- 
nal and the HME analog output. There is also a 5 V 
reference signal input to the ADC which is used for 
comparison to the HMEVCC signal. The ADC also 
connects to bus 1150. 

Each PEL 266 has a distinct STRAP signal assigned 
to it. The STRAP signal must match the PEL address 
signal which is part of the 16-bit control word used 
during pattern presentation. If the PEL address signal 
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does not match the STRAP signal, the PEL is not se- 
lected for use. This will be explained in detail, referring 
to FIGS. 23 and 24. 

In FIG. 23, comparator 1170 is connected to ADDR- 
/DATA bus 1150 via a clocked register 1168. This 
register is clocked by the AS* signal on line 1151. A 

4- bit PEL address signal on bus 1150 is latched by regis- 
ter 1168. The other input to comparator 1170 is the 4-bit 
STRAP signal. The output of the comparator is the 
BOARDSEL signal on line 1218. This signal is asserted 
when the PEL address signal from register 1168 
matches the STRAP signal. 

The BOARDSEL signal is input to Auxiliary De- 
code PAL 1172, CIC Decode PAL 1171, and Miscella- 
neous PAL 1200. The 4-bit ADDR signal output from 
register 1168 on line 1220 and the PLAY/CPU* signal 
on line 1232 are input to PALs 1171 and 1172. 

Auxiliary decode PAL 1172 outputs the IDPROM* 
signal on line 1211, CONTROL* signal on line 1210, 
and STATUS* signal on line 1213. The CONTROL* 
and STATUS* signals are input to status register 1178 
of FIG. 22. The IDPROM* signal is input to chip select 
of the IDPROM. PAL 1172 also outputs the chip select 
signals for each of the DACs. These signals are shown 
on composite line 1204. Also output from PAL 1172 is 
the ADC* signal on line 1215, which is the chip select 
signal for ADC 1180. 

The outputs of CIC decode PAL 1171 are the 
BUSEN* signal on line 1224, the CIC RD* signal on 
line 1226, the OUT/IN* signal on line 1228, and the 

5- bit CIC DEN signal on line 1221. The BUSEN* sig- 
nal enables each of transceivers 1130, 1132, 1134, 1136, 
and 1138. The OUT/IN* and CIC RD* signals are 
transmitted to each of the CICs of the PEL on lines 
1228 and 1226, respectively. 

In addition to the BOARDSEL signal, the inputs to 
Miscellaneous PAL 1200 include the CIC READ* 
signal, the ADCRDY signal on line 1223, the ADC 
signal on line 1215, the FEEDBACK signal on line 
1225, and the BUSRESET* signal on line 1227. The 
CIC RD* and ADC signals were described previously. 
The ADCRDY signal is asserted once ADC 1180 has 
made a conversion and is ready to output the data. The 
FEEDBACK signal is input from the DAB connected 
to the PEL, and the BUSRESET* signal from the Pat- 
tern Bus. 

The outputs of Miscellaneous PAL 1200 are the CIC 
AS* signal on line 1231, the DEVRESET* signal on 
line 1233, and the BTL—FBIN* signal on line 1229. The 
CIC AS* signal is a control input to each of the five 
CICs. The DEVRESET* signal controls a flip-flop, 
whose output is the previously discussed ACTIVE 
signal. The flip-flop is clocked by the previously de- 
scribed INITIALIZE signal. The BTL_ FBIN* signal 
on line 1229 has been previously discussed regarding 
the PAC. 

Error PAL 1202 receives as inputs an error signal 
from the CICs on line 1230 and the previously de- 
scribed signals output from control register 1174 on line 
1208. The signals on line 1208 are the INITIALIZE 
signal, the ACTIVE signal, the LED signal, and the 
CTL RESET* signal. The remaining input signals are 
the DABPRESENT signal on line 1241, the PELEN* 
signal on line 1237, the AS signal on line 1153, and the 
PLAY/CPU* signal on line 1243. Error PAL 1202 is 
switched between pattern presentation mode and CPU 
access mode by the PLAY/CPU* signal. When an 
error condition is detected, error PAL 1202 will output 
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an ERROR* signal to output enable PAL 1232 on line 
1212, and to status register 1178 on line 1210. Error 
PAL 1202 also transmits the BLTSERROR Pattern Bus 
error signal on line 1247 to the CPU. Another output of 
PAL 1202 is the INUSELED* signal on line 1235. This 5 
signal will cause a status LED to light when the PEL is 
being accessed or patterns are being played. 

Referring now to FIG. 24, write control PAL 1194 
and output enable PAL 1232 of control circuit 1142 are 
shown. The input signals to these PALs are registered 10 
signals from the Pattern Bus received through 
BTL/TTL transceiver 1190 and register 1192. 

The inputs to transceivers 1190 are the 3-bit 
BTLSPELCTL signal on line 1169, the 
BTLSPELADDR signal on line 1170, and the 15 
BTLSDATA VALID* signal on line 1171. The 8-bit 
output of the transceiver is input to register 1192. The 
output of the register are the 3-bit PELCTL signal on 
line 1173 and the 4-bit PELADDR signal on line 1175. 
These are input to write control PAL 1194. Write con- 20 
trol PAL 1194 receives the 4-bit PELADDR signal 
during pattern presentation as part of the control word, 
compares it to the 4-bit STRAP signal 1216, and outputs 
a 2-bit SEL signal which is input to output enable PAL 
1232. The PEL is "selected" if the PELADDR signal 25 
matches the STRAP signal. The 3-bit PELCTL signal 
is output from PAL 1194 as the WRCTL signal on line 
1179. This signal is transmitted to the CICs and to out- 
put enable PAL 1232. If the PEL has been selected for 
operation, the signal will be asserted. The WRCTL 30 
signal is discussed in detail in connection with the inte- 
grated circuits. 

Output enable PAL 1232 receives WRCTL and SEL 
signals from error PAL 1202, the ERROR* signal on 
line 1212, and the ACTIVE and PRIVATE/PUBL- 35 
CIC* signals from control register 1174 on line 1208. 
PAL 1194 also receives the DATA VALID signal on 
line 1177 from register 1192, and the PLAY/CPU* 
signal on line 1243. PAL 1232 outputs the SEQEND 
signal on line 1185 and the HMEOE* signal on line 1183 40 
which are input to the CICs. The SEQEND signal is 
active high to initiate a measurement cycle at the end of 
a pattern sequence. The HMEOE* signal controls the 
HME pin drivers. The third output is the PELEN sig- 
nal on line 1237. 45 

PEL 266 generates an error signal when certain con- 
ditions occur. For example, PEL 266 generates an error 
signal if patterns are presented to the PEL before a 
DAB has been inserted, or when the PEL is not active. 
PEL 266 also generates an error signal when an error 50 
occurs on the CICs, such as shorting of the pins or a 
parity error. If the DAB is capable of live insertion, 
PEL 266 preferably generates an error signal when a 
DAB has been inserted, when the DAB is not active, 
and when a DAB has been removed after it has been 55 
initialized. Error signals relating to the DAB status 
inform the user that something has changed and that 
some action may be required. 
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Custom Integrated Circuits ^ 

An overall description of the CIC and its operation 
will first be presented. The CIC provides an electrical 
interface between the HMS and the HME pins. The 
CIC preferably is a mixed analog/digital CMOS stand- 
ard-cell integrated circuit such as those manufactured 65 
by International Microelectronic Products. The CIC 
preferably supports 16 HME pins. The circuitry within 
the CIC for supporting a single HME pin is called a 



"channel/' All 16 channels of the CIC are identical in 
function. 

Each CIC channel also has two internal single-bit 
pattern data registers. A "presentation" register holds 
the single-bit value that is currently being presented via 
the pin drivers of the channel. The other register is a 
"staging" register which is used in supporting HMEs 
with more pins than the width of the Pattern Bus. To 
support such HMEs, the staging registers of multiple 
CICs are loaded at different times, while all the CICs 
present constant pattern data from their pattern regis- 
ters. After loading the staging registers of the final set of 
CICs, all the CICs are commanded to simultaneously 
transfer the contents of their staging registers to their 
presentation registers. Thus, the staging register allows 
patterns to be accumulated within multiple CICs in 
preparation for simultaneous presentation to a single 
HME. 

The CIC channels have various programmable func- 
tions. They are software programmable on a per-pin 
basis via the Pattern Bus. The CPU programs the CIC 
channels by causing special control patterns to be pres- 
ented to the PEL. Ordinarily, such control patterns are 
prefixed to the beginning of each pattern sequence 
stored in PAM. When the pattern sequence is presented, 
these prefix patterns initialize the CICs. 

Each CIC channel includes an HME pin driver 
which connects to an HME pin via a series damping 
resistor and controlled-impedance traces on the DAB. 
The HME pin driver consists of a hard driver, a me- 
dium driver, and a soft driver. These three types of 
drivers have their outputs connected in parallel within 
the CIC. The hard driver is capable of driving very 
high current levels in either the high or low state. The 
medium driver preferably is current limited to less than 
16 mA in the low state and less than 8 mA in the high 
state. The hard driver is used for HME pins which are 
strictly inputs (so that these HME pins transition 
quickly when driven by the CIC channel). The medium 
driver is used to drive HME I/O pins during the presen- 
tation of the history sequence. The reason for using the 
medium driver to present the history sequence is that 
the HME I/O pins may at times temporarily drive in the 
opposite direction than the CIC pin driver is driving, 
and the medium driver will limit the current in such a 
situation. 

Because of the relatively low current limits of the 
medium driver, the HME pin will ordinarily dominate 
in a conflict with the CIC pin driver, but the resulting 
logic level is not always predictable. However, novel 
HMS software discussed elsewhere herein creates one- 
bit-per-pin patterns which cause the CIC channel to 
drive in the same direction as the HME pin. To do this, 
the HMS measures the state of each HME pin before 
each new pattern is added to the pattern sequence. If an 
HME pin is found to be driving during measurement, 
the new pattern is constructed so that the CIC will 
drive in the same direction as the HME pin. Therefore, 
the steady state for each pattern in the pattern sequence 
is that the HME and the CIC drive in the same direc- 
tions, and any medium-driver conflicts are transient. 

The soft driver is used during five-state measurement 
of the HME pin's state after presentation of a pattern 
sequence. All CICs connected to the HME measure all 
HME pin states simultaneously after the HME outputs 
have settled. As previously discussed, the measurement 
process can distinguish driving low, driving high, non- 
driving low, non-driving high, and unknown ("H0," 
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"HI," "ZO," "Zl," and "U") HME pin states. The 
result of each measurement is latched in a 3-bit register 
in the CIC channel. 

The soft driver is implemented as two drivers con- 
nected in parallel inside the CIC: a low soft driver and 
a high soft driver. The low soft driver is enabled only if 
the corresponding pattern bit is a zero; it drives toward 
the soft-low target voltage ("VSL") programmed on 
the PEL. The high soft driver is enabled only if the 
corresponding pattern bit is a one; it drives toward the 
soft-high target voltage ("VSH") programmed on the 
PEL. The low soft driver and high soft driver have 
current limits which are separately programmable using 
control patterns presented to the CIC. 

The low soft driver in each CIC channel is preferably 
programmed with a current limit such that if the con- 
nected HME pin is not driving (for example, if it is an 
I/O pin in the input state), then the low soft driver will 
succeed in driving it to a valid logic low state, but if the 
HME pin is driving, then the HME pin will dominate 
and the pin will attain the same logic level as if the CIC 
channel were not connected to it. In this case, we say 
that the CIC pin driver is driving "soft-low," or is driv- 
ing with "soft-drive low I/V characteristic." 

Similarly, the high soft driver in each CIC channel is 
preferably programmed with a current limit such that if 
the connected HME pin is not driving (for example, if it 
is an I/O pin in the input state), then the high soft driver 
will succeed in driving it to a valid logic high state, but 
if the HME pin is driving, then the HME pin will domi- 
nate and the pin will attain the same logic level as if the 
CIC channel were not connected to it. In this case, we 
say that the CIC pin driver is driving "soft-high," or is 
driving with "soft-drive high I/V characteristic." 

Thus, a CIC channel driving "soft-high" or "soft- 
low" can be dominated by an HME pin which is driv- 
ing, but will cause a non-driving HME pin to attain a 
valid logic high or low state, respectively. 

During the measurement process, the CIC channel 
drives the connected HME pin using either a soft-drive 
low I/V characteristic or a soft-drive high I/V charac- 
teristic, depending upon the value of the appropriate 
pattern bit of the measurement pattern. The target volt- 
age for the low soft driver is programmed to be slightly 
above the bottom of the logic low state voltage range 
for the HME pin. The target voltage for the high soft 
driver is programmed (on the PEL) be slightly below 
the top of the logic high state voltage range for the 
HME pin. 

While soft driving, the CIC channel compares the 
steady-state HME pin voltage simultaneously with four 
reference voltages generated on the PEL. The CIC 
channel may be soft-driving low or soft-driving high. If 
the CIC channel is soft-driving low, then an HME pin 
voltage lower than the target voltage of the low soft 
driver (VSL) indicates that the HME pin is in the HO 
state. A voltage which is a valid logic low, but is above 
the target voltage, indicates that the HME pin is in the 
ZO state. A voltage which is a valid logic high indicates 
that the HME pin is in the HI state, and any other 
voltage indicates that the HME pin is in the U state. The 
Zl state is impossible. 

Similarly, if the CIC channel is soft-driving high, 
then an HME pin voltage higher than the target voltage 
of the high soft driver (VSH) indicates that the HME 
pin is in the HI state; a voltage which is a valid logic 
high but is below the target voltage indicates that the 
HME pin is in the Zl state; a voltage which is a valid 
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logic low indicates that the HME pin is in the HO state; 
and any other voltage indicates that the HME pin is in 
the U state. The Z0 state is impossible. 

Various alternative embodiments of this basic five- 
state sampling method would be obvious to one skilled 
in the art. For example, in an alternative embodiment, 
the current into, or out of, the HME pin could be com- 
pared with reference currents to distinguish the HO, HI, 
Z0, Zl, and U HME pin states. 

In another alternative implementation, the CIC chan- 
nel could be set to drive the HME pin toward a logic 
low level or a logic high level without regard to 
whether the CIC pin driver would dominate the HME 
pin. For example, the CIC channel could be set to hard 
drive the HME pin. As in the soft-drive method, volt- 
age comparisons or current comparisons would be used 
to distinguish the HO, HI, Z0, Zl, and U pin states. 

Now that its general operation has been presented, 
the CIC will be described in detail. 

When simulator 164 of host computer 112 makes a 
request for a device evaluation, the HMS formats the 
request into signals to be presented to HME pins, ap- 
plies the signals to the pins, measures the HME's behav- 
ior by sensing the pins after a predetermined time per- 
iod, and returns the resulting outputs, plus timing infor- 
mation, to the simulator. An important consideration in 
this process is the method used to drive and sense the 
HME pins. In the present invention, CICs preferably 
are used to drive and sense the HME pins. In an alterna- 
tive embodiment, some or all of these functions may be 
performed by discrete circuits. The CICs for the pur- 
pose defined herein may be packaged in any conven- 
tional packaging arrangement. 

FIG. 25 at 1300, shows a chip-level block diagram of 
the CIC of the present invention. The major inputs to, 
and outputs from, CIC 1300 are shown. These are asso- 
ciated with system interface 1320, HME interface 1324, 
power supplies/references 1322, and local control 1326. 
Before disclosing the specifics of the components of 
CIC 1300 and their operation, the configuration of the 
CICs on the PEL will be disclosed. 

Referring to FIG. 26 and 27, there are preferably five 
CICs connected to each PEL. Each one has sixteen 
HME driver/sensor pin channels. However, it is under- 
stood that there may be more or less than five CICs per 
PEL and each CIC may have a fewer or greater number 
of driver/sensor pin channels. 

The five CICs may be configured in series or in paral- 
lel to increase the number of HME pin driver/sensors of 
the system. Preferably, the CICs are connected in paral- 
lel to allow pattern presentation at maximum rates, but 
the CICs could also be connected in series for lower 
cost. The design of an HMS based on serially-connected 
CICs is well within the capability of one skilled in the 
art. Any number of CICs may be connected together to 
accommodate an HME having more than 16 pins. FIG. 
26 shows the parallel connection of CICs 1300, 1301 
and 1303. CICs 1300, 1301, and 1303 are connected to 
their own 16-bit Pattern Bus, 1302, 1305, and 1307, 
respectively. They are also connected to their own 
16-bit HME bus 1304, 1309, and 1311, respectively. 

FIG. 27 shows CICs 1300, 1301, and 1303 connected 
in series. Each CIC is connected to its own 16-bit HME 
bus 1304, 1309 and 1311, respectively, but they all share 
the same 16-bit Pattern Bus 1302. When the CICs are 
connected in series, each CIC is sequentially enabled to 
access multiplexed pattern bus 1302. 
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When the system is connected in parallel, the speed of 
data presentation during pattern play is faster than 
when they are connected in series. This is because all 
the data bits for each CIC are sent from the PAYs at the 
same time. However, when they are connected in series, 
the multiplexed pattern bus serially loads all of the data 
bits from the PAMs. This method is slower. 

When the system is series connected, the size of Pat- 
tern Bus 1302 is reduced. Further, when the CICs are 
serially connected, the system may include any desired 
number of CICs without the need to redesign the Pat- 
tern Bus and addressing system. Even further, to oper- 
ate CICs 1300, 1301, and 1303 in parallel, each HME pin 
driver/sensor must be accompanied by its own pattern 
data line. 

Again referring to FIGS. 25, CIC 1300 has a number 
of signals associated with it. Tables 7 and 8 provide an 
explanation of these signals which are referred to 
throughout the description of CIC 1300. 

There are two modes that are used to perform the 
system interface function. The first is pattern presenta- 
tion mode. In this mode, bit patterns containing control 
and data signals are clocked onto the Pattern Bus using 
the PCLK* signal. The patterns are presented to the 
pins of the HME. After the patterns have been pres- 
ented, a measurement cycle is performed to evaluate the 
HME response to the pattern sequence. The second 
mode is CPU access mode. In CPU access mode, the 
Pattern Bus is used by the system to read data from, and 
write data to, the CICs, among other components. The 
following signals, listed in Tables 7 and 8, are used in 
both modes of operation as will be explained. 

TABLE 7 



Signal 



Description 



AS* 



RD* 



WRCTL<2 . . 0> 



PAT<15 . . 0> 



PARITY 



EDGE < 5 . . 0>* 



ADDRESS STROBE. This input is used 
during the CPU access mode. Asserting the 
AS* pulse causes PATTERN < 5 . . 2> to 
be latched into the internal address 
register of the CIC during the register 
read operation. AS* preferably is a 
TTL level input. 

READ. This input is used during in 
CPU access mode. RD* enables reading 
of the CIC status registers onto the 
Pattern Bus. The internal address 
register of the CIC points to the status 
register being read. RD* preferably 
is a TTL level input. 

WRITE CONTROL. These inputs are used 
during pattern presentation mode to 
specify the operation the CIC will 
perform during the current pattern 
cycle. WRCTL<2 . . 0> preferably are 
synchronous TTL level inputs. 
PATTERN I/O. During pattern presen- 
tation mode, the Pattern Bus is used 
to program the CIC control registers 
and to receive pattern data to be 
formatted onto the HME pins. During 
CPU access mode, the Pattern Bus is 
used to read the internal status reg- 
isters of the CIC. PAT< 15 . . 0> prefer- 
ably are synchronous TTL level I/O 
with weak pull-ups. 

PATTERN PARITY IN. PARITY is used 
during pattern presentation mode to 
check the parity on the Pattern Bus. 
If there is a parity error, the ERROR* 
signal is asserted and the data with 
the parity error is saved. The CIC 
parity is odd. PARITY preferably is 
a synchronous TTL level input. 
TIMING EDGES. The six timing edges 
are used by the data formatter as 
timing references during pattern pre- 
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65 



VLTH 



60 

TABLE 7-continued 



Description 



sentation mode to generate the data 
formats DNRZ, Rl, RZ and RC for the 
HME outputs. These signals are 
preferably 8 ns high-going pulses. 
EDGE < 5 . . 0>* preferably are CMOS 
level inputs. 

SAMPLE. This signal is used during 
pattern presentation mode. The posi- 
tive edge is used to take a 2 -state 
sample of HME< 15 . . 0> for timing mea- 
surement, while the negative edge is 
used to take a 5-state sample during 
soft-drive sampling. SAMPLE prefer- 
ably is a TTL level input. 
PATTERN CLOCK. The falling edge of 
PCLK* is used in pattern presentation 
to clock data onto the synchronous 
input pins. PCLK* preferably is a 
CMOS level input. 
MEDIUM-DRIVER CURRENT 
SOURCE. This signal is used to generate a 
reference current for the HME medium- 
drivers. The medium-driver output currents 
at 2.5 V are Imol = 16 * V(IM) / R(IM), 
and Imoh = -8 * V(IM) / R(IM). Pref- 
erably, the CIC will hold IM at VDD/2, 
and the R(IM) suggested value is 2.5K 
to VSS, which results in Imol — 16 mA 
and Imoh — —8 mA. 
LOW SOFT-DRIVER CURRENT 
SOURCE. This signal is used to generate a 
reference current for the HME low soft- 
drivers. The formulas for the low soft- 
drivers are Isol<3> = 3 * V(ISN) /R 
(ISN), Isol<2> - 1.2 * V(ISN) / R(ISN), 
Isol<l> « 0.5 * V(ISN) /R(ISN), 
isol<0> = 0.2 * V(ISN) / R(ISN). 
Preferably, the CIC will hold this pin 
at VDD/2, and suggested R(ISN) value 
is 2.5K to VSS, which results in 
Isol<3> = 3 mA, Isol<2> = 1.2 mA, 
Isol<l> = 0.5 mA and lsol<0> = 0.2 
mA. 

HIGH SOFT-DRIVER CURRENT 
SOURCE. This pin is used to generate a 
reference current for the HME high soft- 
drivers. The formulas for the high 
soft-drivers are Isoh<3> = —V(ISP) / 
R(ISP), Isoh<2> = -0.6 * V(ISP) / 
R(ISP), Isoh< 1 > = -0.25 * V(ISP) / 
R(ISP), Isoh<0> = -0.06 * V(ISP) / 
R(ISP). The CIC will hold this pin 
at VDD/2, and the suggested R(ISP) 
value is 1.25K to VDD, which results 
inIsoh<3> = — 2 mA, Isoh<2> = 
— 1.2 mA, Isoh <1> — —0.5 mA, and 
lsoh<0> = —0.1 mA. 
Zl/Hl THRESHOLD. This voltage refer- 
ence is used by the HME 5-state sam- 
pling circuitry. When the CIC is 
soft-driving an HME pin high, and 
VLOGH < V(HME) < VHTH, then the Z 
status bit for the HME pin will be 
sampled TRUE. If V(HME) > VHTH, 
then the Z status bit would be FALSE. 
U/Zl THRESHOLD. This voltage refer- 
ence is used by the HME 5-state sam- 
pling circuitry. If V(HME) > VLOGH 
then the HME pin will be sampled as a 
HI or Zl. If VLOGH < V(HME) < VLOGL, 
then the HME pin will be sampled as a U. 
ZO/U THRESHOLD. This voltage refer- 
ence is used by the HME 5-state sam- 
pling circuitry. If V(HME) < VLOGL, 
then the HME pin will be sampled as a 
logic low. If VLOGL < V(HME) < VLOGH, 
then HME pin will be sampled as a 
logic "U." 

H0/ZO THRESHOLD. This voltage refer- 
ence is used by the HME 5-state sam- 
pling circuitry. When the CIC is 
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Signal 



Description 



soft-driving an HME pin low, and 
VLTH < V(HME) < VLOGL, then the Z 
status bit for the HME pin will be 
sampled TRUE. If V(HME) < VLTH, then 
the Z status bit would be FALSE. 
VSH HIGH SOFT-DRIVE POWER. This is the 

high soft-driver power supply. Its 
input range is from 2.5 volts to 
HMEVCC 

VSL LOW SOFT-DRIVE POWER. This is the 

low soft-driver power supply. Its 
input range is from 0 V to 1.0 V. 

AVDD ANALOG POWER. This is the analog 4-5 V 

supply. 

VDD POWER. The VDD pins are for a 4-5 V 

power supply. There are two pins for 
pattern I/O, and one pin for internal 
logic. 

VSS GROUND. The VSS pins are for the 

ground reference. There are four 
pins for pattern I/O, two pins for 
internal logic, and two pins for 
analog cells. 



Local control deals primarily with error handling. A 
preferred method of handling errors is to use the ER- 
ROR* signal to deassert the HMEOE* signal, and send 
an interrupt back to the HMS. The ERROR* signal 
preferably is also sent to a local status register on PEL 
268. HMEOE* should only be asserted while patterns 
are being presented to an HME. For private devices, 
this occurs during the entire time the device is being 
used; for public devices it is only during individual 
pattern sequences. These signals are indicated generally 
at 1326 in FIG. 25. The last two groups of I/O signals 
of CIC 1300 interface the CIC with the HME and 
power the CIC. These signals are designated generally 
by reference numerals 1322 and 1324. These signals and 
their descriptions are set forth in Table 8. 

TABLE 8 



Signal 



Description 



ERROR* 



HMEOE* 



HME<15 . .0> 



HMEVCC 



VSS 



ERROR. ERROR* is an open drain output 
that indicates there was either a 
parity error on the Pattern Bus during 
pattern presentation, or a HME pin 
was detected to be shorted. The cur- 
rent input pattern is saved when this 
pin goes low. To reset this signal, 
a read of the reset register is 
required. ERROR* is a CMOS level 
I/O. 

HME OUTPUT ENABLE. Deasserting 
HMEOE* disables the HME drivers, and 
enables a weak pull-down. HMEOE* 
preferably is a TTL level input. 
HME I/O. The HME bus is used to drive 
and sense HME pins. HME<15 . . 0> 
preferably are programmable level I/O pins. 
HME POWER. This signal is the HME I/O 
pin-driver power supply. The advantage 
to having a separate supply from the 
VDD pins is that HMEVCC can be from 
3 V to 5 V, allowing for the direct 
driving of low-voltage CMOS parts. 
GROUND. There are four ground pins 
allocated for HME pin drivers. These 
ground pins should be common to both 
the CIC and the HME. 



CIC 1300 includes both digital and analog electronic 
circuitry. The digital circuitry includes data channels, 
control and data registers, and formatting circuitry. The 
analog circuitry includes the HME driver circuitry and 
5-state sampler. The following description relates to the 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



60 



65 



preferred embodiment of the present invention which 
includes CICs that have 16 HME pin driver/sensor 
channels. 

CIC 1300 has the capability of per-pin programmabil- 
ity for driving and sensing the HME pins. Hence, each 
of the CICs HME pins can be programmed as an input, 
an output, or an I/O. In addition, each pin may be pro- 
grammed as a power or ground pin so that the user can 
jumper power or ground to the HME without having to 
disconnect the HME pin. The CIC is protected against 
damage when HME pins are connected to power or 
ground. 

Referring to FIG. 28, a block diagram of CIC 1300 
shows the major components of the CIC. CIC 1300 
preferably includes 16-bit Pattern Bus 1302 and 16-bit 
HME bus 1304. Data channels 1350 process the Pattern 
Bus signals for output therefrom to the HME bus. In 
processing data, data channels 1350 format data from 
the Pattern Bus and drive the formatted data on to the 
HME bus for input to the HME pins. The data channels 
sample the HME pins. 

Circuit 1300 includes address latch 1352 which 
latches four pattern bits PAT<5..2> in a 4-bit register. 
The latched address is transmitted to each of the data 
channels 1350, to be used as a status/read select. When 
RD* on line 1317 is asserted, the internal RESET signal 
on line 1319 of circuit 1300 is asserted. The RESET 
signal is input to parity checker 1354 and data channels 
1350. The latched address values are input to data chan- 
nels 1350, as the 4-bit ADDR signal on line 1321 when 
the AS* signal on line 1323 is asserted. 

CIC 1300 also includes a parity checker 1354, an 
error handler 1358, and control circuitry 1356. The 
parity checker will now be described. 

During pattern presentation, parity checker 1354 
(FIG. 29) checks Pattern Bus 1302 for parity against the 
PARITY signal on line 1329. The 16-bit input connects 
to eight exclusive-OR gates, two adjacent bit lines per 
gate. The output of the gates are input to four more 
exclusive-OR gates, two adjacent bit lines per gate. This 
process is continued until there is a single output signal. 
The four levels of exclusive-OR gates are represented 
by the exclusive-OR gate 1309. The signal output of 
gate 1309 is output to exclusive-OR gate 1310. The 
second input signal is the registered PARITY signal 
output from register 1332. 

The PARITY signal on line 1329 is from the Pattern 
Bus and latched in register 1322. The PARITY signal is 
from the PAC. The register is clocked by PCLK signal 
on line 1361. The control inputs to the register are the 
WRITE* signal on line 1331 and its complement. 

The output of exclusive-OR gate 1310 is input to OR 
gate 1314. The second input to OR gate 1314 is the 
signal on feedback line 1333. The output of OR gate 
1314 is input to the data input of register 1312. The 
output of register 1312 is the PAROUT signal on line 
1333 which is also fed back to the input of OR gate 
1314. The control inputs to register 1312 are the output 
of AND gate 1318 and its complement. 

The inputs to AND gate 1318 are the ERROR* sig- 
nal on lines 1328 and the output of register 1316. The 
WRITE signal on line 1331 is in input to the data input 
to register 1316. PCLK signal on line 1361 in input to its 
clock input. 

The PARITY signal output from register 1322 is 
input to the data input of register 1320. This register is 
clocked by the PCLK signal and its control inputs are 
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the ERROR* signal on line 1326 and its complement. 
The output of the register is the PARIN signal on line 
1335. 

The PARIN signal line 1335 is the twice registered 
PARITY signal. This signal is clocked with the PAR- 5 
OUT signal so that if there is a parity error, the PAR- 
ITY signal which generated the error may be retrieved. 
The PAROUT signal on line 1333 is a comparison of 
the PARITY signal on line 1329 and the PARDATA 
on line 1327. 10 

If an error is detected, register 1312 and OR gate 1314 
form a "hold" loop. This loop is controlled by the status 
ERROR* and WRITE signals, as gated by AND gate 
1318. This loop will remain set by the RST* signal on 
line 1319. 15 

Referring to FIG. 30, error handler 1358 will be 
described. If an error exists on the CIC, viz., parity or 
short error, it is preferably sent to all data channels 1350 
by error handler 1358. The PAROUT signal on line 
1333 and the SHORT signal on line 1337 are input to 20 
OR gate 1330. The SHORT signal when asserted indi- 
cates that there is a short in the data channel circuitry. 
The output of OR gate 1330 enables a tri-state buffer 
1332. This will assert the PERROR* signal on line 1334 
which is input to the PEL, and assert the ERROR* 25 
signal on line 1328 which is input to parity checker 1354 
and data channels 1350. 

The ERROR* signal on line 1328 is sent to the data 
channels so that the error data can be held for future 
evaluation. The PARIN signal on line 1335 is saved in 30 
status register 1320. Error handler 1358 forces the data 
channels and parity checker 1354 into the "hold" state 
whenever the ERROR* signal is asserted (either inter- 
nally or externally). 

FIG. 31 shows a block diagram of control circuitry 35 

1356. Control circuitry 1356 generates certain control 

signals during pattern presentation mode. Certain of Signal 
these signals control the input to the data channels. The 
single bit WRITE signal on line 1331 is sent to parity 
checker 1354 indicating when the parity checker has 40 
valid data. The circuit of FIG. 31 will now be discussed 
in detail. 

The PSEQEND* signal on line 1341 is input to the 
data input of flip-flop 1347. The flip-flop is clocked by 
the PCLK signal. The SEQEND signal output from 45 
flip-flop 1347 on line 1349 is input to data channel 1350. 

The 3-bit WRTCL signal on line 1179 is from PEL 
266. The 3 bits are input to NOR gate 1343. The output 
of NOR gate 1343 is input to the data input of flip-flop 
1345. This flip-flop is also clocked by the PCLK signal 50 
on line 1361. The output of the flip-flop 1345 is the 
PELEN signal on line 1351 which is input to the data 
channels, 1350. 

The WRITE signal on line 1331 is the WRCTL<2> 
bit of the 3 bit WRCTL signal. This signal is input to 55 
parity checker 1354. 

A 2-bit WRCTL<1..0> signal that is part of the 
3-bit WRTCL signal on line 1179 is input to OR gate 
1355. The output of OR gate 1355 is input to the data 
input of flip-flop 1355 whose output is clocked by the 60 
PCLK signal. The output of flip-flop 1355 is the load 
formatter ("LDFMT") signal on line 1357. The 
LDFMT signal is input to data channels 1350. 

FIG. 32 is a block diagram of data channel 1350. It 
includes data and control registers 1370, status/read 65 
control circuitry 1372, edge selector 1374, formatter/- 
driver circuitry 1376, and sampler 1378. Registers 1370 
receive data from the Pattern Bus. This data is stored in 



either a configuration register (FIG. 16), a data register, 
or the hard/medium drive enable register. 

Status/read control 1372 is a 16:1 multiplexer that 
receives inputs from various internal nodes, including 
registers 1370, formatter/driver 1376, and sampler 1378. 

Edge selector 1374 selects which of six timing edges 
will be used as the "set" edge, the "reset" edge, and the 
"driver off" edge for a particular bit of pattern data. 

The inputs to formatter/driver circuitry 1376 are 
from data and control register 1370 and edge selector 
1374. These inputs cause the formatter/driver circuitry 
to format the pattern data and drive it to the HME pins. 

Sampler 1378 preferably performs two-state sampling 
on the rising edge of the SAMPLE signal, and five-state 
sampling on the falling edge of the signal. Sampler 1378 
also includes circuitry for detecting short circuits. Each 
of these components is described subsequently. 

Data and Control registers 1370 include configura- 
tion register 1390, shown in FIG. 33, and data and 
HMDEN* (hard/medium drive enable) registers 1410 
and 1412, shown in FIG. 34. Configuration register 
1390 is an 11 -bit shift register with a parallel-load 
shadow register. The configuration register must be 
fully updated when it is written because of the shifting 
operation. The data and HMDEN* registers, however, 
may be individually updated in each pattern. 

Referring to FIG. 33, configuration register 1390 
includes 11 -bit shift register 1392 and 1-bit shadow reg- 
ister 1394. The combination of these registers provide 
control signals for the data channels. The signals output 
from the configuration register 1390 are set forth in 
Table 9 and Table 10. The signals in Table 9 are output 
from shift register 1392 and the signals in Table 10 are 
output from shadow register 1394. 

TABLE 9 

Description 



SEQHD* 



SEQMD* 



LCYCHD* 



LCYCMD* 



HDDIS* 



DOFF 



SET< 1 . . 0> 



IN SEQUENCE HARD-DRIVE ENABLE. 
Enables hard-driving during the interior of a 
sequence (SEQEND = FALSE) when 
HMDEN* is asserted low. Occurrence of a 
SET or RESET edge turns on the hard-drive 
output enable. 

IN SEQUENCE MEDIUM-DRIVE 
ENABLE. Enables medium-driving during the 
interior of a sequence (SEQEND = FALSE) 
when HMDEN* is asserted low. Occur- 
rence of a SET or RESET edge turns on 
the medium-drive output enable. 
LAST CYCLE HARD-DRIVE ENABLE. 
Enables hard-driving during the last pattern 
cycle (SEQEND = TRUE) when HMDEN* 
is asserted low. Occurrence of a SET or 
RESET edge turns on the hard-drive 
output enable. 

LAST CYCLE MEDIUM-DRIVE 
ENABLE. Enables medium-driving during the 
last pattern cycle (SEQEND = TRUE) 
when HMDEN* is asserted low. Occur- 
rence of a SET or RESET edge turns on 
medium-drive output enables. 
HARD-DRIVER DISABLE. When HDDIS* 
is asserted low, then the DOFF edge turns 
off the hard-driver during both the 
interior of a sequence and the last 
cycle of a sequence. 

DRIVER OFF EDGE SELECT. The DOFF 

edge turns off selected hard-drivers 

(using HDDIS*), and it turns 

off selected medium-drivers 

during the last cycle when LCYCMD* 

is asserted low. 

SET EDGE SELECT. Selects the edge 
for setting HME formatted data to a 
logic high value. 
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Signal 



Description 



RESET <1 ..0> 



CTL—OUT 



RESET EDGE SELECT. Selects the edge 
for setting HME formatted data to a 
logic low value. 

CONTROL REGISTER OUTPUT. Performs 

no internal CIC control. Its purpose is 

to match the length of the shift 

register with the parallel load shadow 

register. It is also the bit of 

the configuration register that can 

be read (address 3). 



TABLE 10 



10 



Signal 



Description 



SDHEN<3 . . 0> 



SDLEN<3 . . 0> 



TOGGLE 



FORMAT <1 ..0> 



SOFT-DRIVE HIGH ENABLE. Selects 
the current for soft-driving a logic high 
value during the last cycle (SEQEND = 
TRUE). 

SOFT-DRIVE LOW ENABLE. Selects 
the current for soft-driving a logic low 
value during the last cycle (SEQEND = 
TRUE). 

TOGGLE FORMAT. When TRUE, 
TOGGLE selects the Input Pattern Data 
to be toggled when PAT<X> = 1, and 
unaffected when PAT<X> = 0. When 
FALSE, PAT<X> Input Pattern Data is 
unaffected. 

FORMAT: selects the data format used 

for a channel (RC = 00, RZ = 01, 

Rl = 10, DNRZ = 11). 
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The method by which these signals are output from 
configuration register 1390 will now be described. 

11 -bit shift register 1392 includes eleven flip-flops, 
1391A-1391K. Each flip-flop has two data inputs and a 
single output. For example, the first data input of flip- 
flop 1391A is connected to patten bus 1302. The output 
of flip-flop 1391A is connected to the first data input of 
the flip-flop 1391B. This output-to-input connection 
method between successive flip-flops is repeated for the 
remainder of the flip-flops, 1391C-1391K. The first 40 
input is provided at the output when the SHIFT signal 
on line 1393 is asserted and the second is provided at the 
output when the SWAP signal on line 1395 is disas- 
serted. Flip-flops 1391A-1391K are clocked by the 
PCLK* signal on line 1399. 

Parallel load shadow register 1394, like shift register 
1392, has eleven flip-flops, 1397A-1397K. These flip- 
flops, however, have one input and one output and are 
enabled when the SWAP signal on line 1395 is asserted. 
Flip-flops, 1397A-1397K are also clocked by the 
PCLK* signal on lines 1399. 

The output of each flip-flop of shift register 1392 is 
connected to the data input of one of the flip-flops of 
shadow register 1394. The output of each shadow regis- 
ter flip-flop is connected to the second data input of the 55 
flip-flop of shift register 1392 to which its data input is 
connected to the output of that same shift register flip- 
flop. 

In operation, data from Pattern Bus line 1302 that is 
properly addressed is serially input to shift register 
1392. This is accomplished by asserting the SHIFT 
signal which enables the first data input of each of the 
eleven flip-flops, 1391A-1391K. Therefore, on the next 
eleven PCLK* clock pulses, the eleven bits on the pat- 
tern data are serially loaded into shift register 1392. 

The data that is loaded is control data that is orga- 
nized such that the SEQHD* signal is at first flip-flop 
1391A (or first bit) and the CTL—OUT signal is at 
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eleventh flip-flop 1391K (or eleventh bit). The remain- 
der of the flip-flops are loaded with a control data in the 
order presented in Table 9. 

After shift register 1392 is loaded, the SHIFT signal 
is deasserted and the SWAP signal is asserted. This 
enables flip-flops 1397A-1397K of the shadow register 
and enables the second data input of the flip-flops 
1391A-1391K. On the next clock, the data at the output 
of the flip-flops 1391A-1391K is clocked through 
shadow registor flip-flops 1397A-1397K. 

During this same clocking operation the data at the 
output of the flip-flops 1397A-1397K, which is pres- 
ented at the second data input of shift register flip-flops 
1397A-1397K, is clocked through these flip-flops. This 
data will be shifted out as the next 1 1 bits are shifted into 
shift register 1392. 

FIG. 34 shows the data and HMDEN* registers of 
data channels 1350. The data register is shown at 1410 
and the HMDEN* register is shown at 1412. The Pat- 
tern Bus signal on line 1302 is input to the data input of 
each register and both registers are clocked by the 
PCLK signal on line 1361. However, each register is 
enabled by a different signal. Data register 1410 is en- 
abled by the WRITE signal on line 1331 and the 
HMDEN* register is enabled by the LDHMDEN* 
(Load hard/medium drive enable) signal on line 1411. 

The output of data register 1410 is input to toggle 
logic 1417. The other inputs to toggle logic 1417 are the 
TOGGLE signal on line 1419 and the feedback signal 
on line 1421 from the output of formatter register 1414. 
Toggle logic 1417, based on the state of the TOGGLE 
signal 1419, will provide at the output, the fed-back 
FOMDATA (formatted data) signal on line 1415, or the 
output of the data register 1410. 

The output of the toggle logic is input to the data 
input of formatter register 1414. This register is clocked 
by the the PCLK signal on line 1361 and is enabled by 
the LDFMT signal on line 1357. The output of format- 
ter register 1414 is the FOMDATA signal on line 1415 
which is used at various places in the circuitry as will be 
disclosed. 

The output of HMDEN* register 1412 is input to the 
data input of formatter register 1416. This formatter 
register is clocked by the the PCLK signal on line 1361 
and is enabled by the LDFMT signal on line 1357. The 
output of formatter register 1416 is the HMDEN* sig- 
nal on line 1413 which is also a signal used in various 
places in the circuitry. 

The WRITE signal and the LDHMDEN* signal are 
asserted at different times so that the data from each 
register can be loaded into its associated formatter regis- 
ter on different patterns and output from the formatter 
registers at the same time when the LDFMT signal is 
asserted. 

With regard to serially configuring the CICs, as 
shown in FIG. 27, the data and HMDEN* registers of 
all of the CICs are serially loaded with pattern data. 
Once each has its data clocked to its respective format- 
ter registers, all of the formatter registers are enabled at 
the same time with the LDFMT signal. 

FIG. 35 shows edge selector circuitry 1374 of data 
channels 1350. Each data channel 1350 includes edge 
selector 1374. Generally, edge selector circuitry 1374 
allows the user to program which of the six timing 
edges will function as the set, reset, and driver off edges. 
The six timing edges are generated by timing generator 
248 and input to edge selector 1374 via the Pattern Bus. 
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The four inputs to the edge selector circuitry are the 
2-bit SETSEL signal on line 1431, the DOFFSEL sig- 
nal on line 1451, the 6-bit EDGE signal on line 1325, 
and the 2-bit RESETSEL signal on line 1485. All of 
these signals except the 6-bit EDGE signal are output 
from shift register 1392 (Table 9). A control input to the 
circuitry is the PELEN* signal on line 1351. 

The 6-bit EDGE signal on line 1325 is a 6-bit bus that 
connects to data selectors 1439, 1461, and 1471. From 
this bus, the EDGE 2, 3, 4, and 5 bits are input to data 
selector 1439, the EDGE 0, 1, 4, and 5 bits are input to 
data selector 1461, and the EDGE 0, 1, 2, and 3 signals 
are input to data selector 1471. 

The 2-bit SETSEL signal is input to decoder 1433. 
The decoder provides a parallel, 4-bit output on bus 
1435. Bus 1435 is connected to the four enable inputs of 
data selector 1439. Based on the logic values of the 4-bit 
signal from bus 1435, one of the EDGE signals is se- 
lected as the ESET signal on line 1443 after being pro- 
cessed by inverter 1441. 

The DOFFSEL signal on line 1451 is input to 
NAND gate 1455 after being processed by inverter 
1453, and is input to NAND gate 1459. The PELEN 
signal on line 1351 is the second input to NAND gates 
1455 and 1459 after being processed by inverter 1457. 
The outputs of the NAND gates are tied and input to 
the enable inputs of data selector 1461. The selected 
EDGE signal is the output from the data selector and is 
the DOFF signal on line 1465 after it has been pro- 
cessed by inverter 1463. 

The 2-bit RESETSEL signal is input to decoder 
1467. Decoder 1467 has a parallel, 4-bit output that is 
put on 4-bit bus 1469. Bus 1469 is connected to the four 
enable inputs to data selector 1471. The logic values of 35 
the 4-bit signal input to the enable inputs cause selection 
of one the EDGE signals as the ERES signal on line 
1477 after being processed by inverter 1475. 

The PELEN* signal is also the output enable signal 
for decoders 1433 and 1467. It is also the gate signal for 40 
the p-channel devices used as pull-ups for each of the 
output lines of the edge selector. 

Table 1 1 shows the preferred edge select options and 
the corresponding edge assignments. However, it is 
understood that other selection options and edge assign- 
ments are possible within the scope of the present inven- 
tion. 



10 



15 



20 



25 



30 



45 



TABLE 11 


Edge Type 


Select 


Output 


Set EDGE 


00 


EDGE<2> 


Set EDGE 


01 


EDGE<3> 


Set EDGE 


10 


EDGE<4> 


Set EDGE 


11 


EDGE<5> 


Reset EDGE 


00 


EDGE<0> 


Reset EDGE 


01 


EDGE< 1 > 


Reset EDGE 


10 


EDGE<2> 


Reset EDGE 


11 


EDGE<3> 


DOFF EDGE 


00 


EDGE<0> 


DOFF EDGE 


01 


EDGE<5> 
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An important feature of edge selector 1374 is that it can 
disable any timing edge from passing through the edge 
selector output, thereby permitting an entire PEL 266 
to be disabled. 

The data selectors of edge selector circuitry 1374 
may be designed to suit the needs of particular applica- 
tions. In applications in which it is desirable to save die 
area on the CIC, two 4:1 data selectors (with a 2-bit 
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select) and one 2:1 data selector (with a 1-bit select) may 
be used. Where die area is not a limiting factor, it may 
be preferable to use three 6:1 data selectors or even 
three 8:1 data selectors. However, additional pins may 
be required to address the larger data selectors. 

FIG. 36 shows data formatter 1376. Formatter 1376 
includes hard-drive output enable formatter 1440, medi- 
um-drive output enable formatter 1442, data formatter 
1444, and soft-drive output enable formatter 1446. For- 
matter 1376 also includes hard driver 1448, medium 
driver 1450, and soft driver 1452. 

The common inputs to hard-drive output enable for- 
matter 1440, medium-drive output enable formatter 
1442, and data formatter 1444 are the ERES signal on 
line 1477 and the ESET signal on line 1443. A common 
input to just the hard-drive output enable formatter and 
the medium-drive output enable formatter is the DOFF 
signal on line 1465. The three signals, ERES, ESET, 
and DOFF, relate to the timing edges that were se- 
lected. The other inputs to the hard-drive output enable 
formatter are control signals that are representatively 
shown as the single input signal CONTROL. The sig- 
nals on this line are the LCYC* signal on line 1495, 
HMDEN* signal on line 1413, HDDIS* signal on line 
1515, SEQHD* signal on line 1513, LCYCHD* signal 
on line 1511; and the HMEOE* signal on line 1517 
(FIG. 37). The output of the hard-drive output enable 
formatter is the HDOE signal on line 1501 which is the 
output enable signal for hard driver 1448. 

Similarly, the control inputs to medium-drive output 
enable formatter are the LCYC* signal on line 1495, 
SEQMD* signal on line 1521, HMDEN* signal on line 
1413, LCYCMD* signal on line 1519; the HMEOE* 
signal on line 1517 (FIG. 38). The output of the medi- 
um-drive output enable formatter is the MDOE signal 
on line 1503 which is the enable signal for medium 
driver 1450. 

The other inputs to data formatter 1444 are the 2-bit 
FORMAT signal on line 1523 and FOMDATA signal 
on line 1415. The output of data formatter 1444 is the 
FMTOUT (formatted data) signal on line 1507 which is 
input to the hard and medium drivers, and the soft-drive 
output enable formatter. 

The inputs to soft-drive output enable formatter 1446 
are the 4-bit SDHEN signal on line 1491, the 4-bit 
SDLEN* signal on line 1493, the LCYC signal on line 
1489, which is the inverted LCYC* signal, and, as 
stated, the FMTOUT signal on line 1507. 

Data formatter 1376 uses the ESET signal to set 
HME pins to logic high value, the ERES signal edge to 
reset HME pins to logic low value, and the DOFF 
signal to turn off the hard and medium drivers. The set 
and reset edges are also used to turn on the hard and 
medium driver. However, even though the set edge 
changes data from a logic low to a logic high value, it 
does not affect data which is already a logic high value. 
Conversely, even though the reset edge changes data 
from a logic high to a logic low value, it does not afTect 
data which is already logic low value. 

FIG. 37 is a block diagram of hard-drive output en- 
able formatter 1440 in greater detail. The signals input 
to hard-driver output enable formatter were described 
in discussing FIG. 36. Formatter 1440 includes hard- 
drive control circuitry 1460, SR latch 1462, and AND 
gate 1464. The control circuitry operates according to 
the true table set forth in Table 12. 
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TABLE 12 



HMDEN* 


LCYCHD* 


SEQHD* 


HDDIS* 


LCYC* 
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RESET 
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DOFF 


RESET 
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X 


0 


X 


0 


Set or Reset 


SET 
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X 


X 
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Set or Reset 


SET 
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The input signals to HDOE formatter control 1460 
will cause it to generate output signals at the set and 
reset outputs which are input to SR latch 1462. The 
output of the SR latch is input to AND gate 1464. The 
second input to AND gate 1464 is the HMEOE* signal 
on line 1464. This signal is input to the negative-true 
input of the AND gate. The output of AND gate 1464 
is the HDOE signal on line 1501. 

According to the logic in Table 12, several special- 
ized operations are possible. Assertion of the LCYC* 
signal permits the HMS to hard drive an HME pin at 
one stage of the pattern presentation (e.g., during the 
"restore" operation of pattern presentation) and to soft 
drive the same HME pin at a second stage of the simula- 
tion (e.g., during the "measurement" cycle of pattern 
presentation). 

HME pins known to be dedicated input pins prefera- 
bly are always hard-driven to establish a fast, clean 
transition from a logic high to logic low value and from 
a logic low to logic high value. There is no need to 
soft-drive such pins since these pins can never become 
output pins. 

HME I/O pins can be driven by pulsing the hard 
driver. Circuit 1460 also enables operating with two bits 
per pin (normal operation is one bit per pin). When 
operating in the two bits per pin mode, the first bit is 
control bit, and the second bit is the data bit. 

FIG. 38 shows medium-drive output enable formatter 
1442 in greater detail. The signals input to the medium- 
driver output enable formatter were described in dis- 
cussing FIG. 38. The components of formatter 1442 are 
similar to the components of hard-drive output enable ^ 
formatter 1440. The medium-driver output enable for- 
matter includes medium-drive control circuitry 1470, 
SR latch 1472, and AND gate 1474. This circuitry oper- 
ates according to the truth table set forth in Table 13. 

TABLE 13 
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FIG. 39 shows data formatter 1444. The signals input 
to the data formatter were described in discussing FIG. 
36. Formatter 1444 includes data formatter control cir- 
cuitry 1480, SR latch 1482, and exclusive-OR gate 1484. 
This control circuitry operates according to the truth 
table in Table 14. 



TABLE 14 
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FORMAT <1..0> 
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Set EDGE 
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Invert 
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Rl = 10 
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PASS 
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1 


PASS 




0 


DNRZ =11 


0 




PASS 


0 




1 


PASS 
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The INVERT output of data formatter control 1480 is 
the first input to exclusive OR gate 1484. The input 
signals are processed according to the logic values. The 
set and reset outputs are input to the SR latch 1402. The 
output of the SR latch is the second input to exclusive- 
OR gate 1484. The output of the gate is the FMTOUT 
signal on line 1507. Exclusive-OR gate 1484 is used to 
invert the data during "return to complement" format- 
ting ("RC"), as will be explained. 

Referring now to FIG. 40, data may be transmitted 
using one of four formats. These formats where shown 
in Table 14. They are return to complement ("RC") 
format at 1529, return to zero ("RZ") format at 1533, 
return to one ("Rl") format at 1531, or delay no return 
to zero ("DNRZ") format at 1535. In the figure, a rising 
edge indicates a set timing edge, and a falling edge 
indicates a reset timing edge. These four data formats 
permit the use of complex patterns while still using only 
one data bit per pin. 
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The input signals are processed by the MDOE for- 
matter and the set and reset outputs are input to SR 55 
latch 1472. The output of SR latch 1472 is input to 
AND gate 1474. The second input to AND gate 1474 is 
the HMEOE* signal on line 1517 which is input to the 
negative-true input of the gate. The output of the gate is 
the MDOE signal on line 1503. 60 

In the operation of the circuits in FIGS. 37 and 38, 
the SR latch set and reset edges, viz., the ERES and 
ESRT signals, must not overlap the driver off edge, 
viz., the DOFF signal. Further, AND gates 1464 and 
1474 provide a means for overriding the output of 65 
latches 1462 and 1472, respectively, by permitting the 
respective output enable (HDOE or MDOE) to be 
gated with the HMEOE* signal. 



Table 14 shows the function of each format. The RC 
format permits all data to pass to SR latch 1482, regard- 
less of its value, but inverts the latch output. The RZ 
format passes all data with a logic high value, but only 
the reset timing edge is passed with a logic low value. 
The Rl format passes all data with a logic low value, 
but only the set timing edge is passed with a logic high 
value. In the DNRZ format, the only logic low value 
that will be passed is the reset timing edge when it has 
a true logic state; and similarly, the only logic high 
value that will be passed is set timing edge when it has 
a true logic state. The SR latch set and reset timing 
edges cannot overlap or operation may be unpredict- 
able. 
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FIG. 41 shows soft-drive output enable formatter 
1446. The formatter consists of two sections. The first is 
a series of four NAND gates with an inverter at the 
output of each NAND gate, and the second is a series of 
NOR gates with an inverter at the output of each NOR 
gate. The first section includes NAND gates 1559, 1563, 
1567, and 1571. Each is a three input device with the 
LCYC* signal on line 1495 and the FMTOUT signal on 
line 1507 at two of the inputs. The third input to the 
NAND gates is one of the bits of the 4-bit SDHEN 
signal on line 1491. Under normal operations, the logic 
value of the 4-bits of the SDHEN signal determine the 
value of the outputs of the NAND gates, assuming the 
gates are enabled. 

The outputs of NAND gates 1559, 1563, 1567, and 
1571 are processed by inverters 1561, 1565, 1569, and 
1573, respectively. The outputs of the inverters for form 
the 4-bit SPG* signal on line 1497. 

The second section is similar to the first, except for 
the gates and the logic value of the LCYC* signal. The 
second section has four NOR gates with an inverter at 
the output of each. The second includes NOR gates 
1575, 1579, 1581, and 1585. Each is a three input device 
with the LCYC signal on line 1593 and the FMTOUT 
signal on line 1507 at two of the inputs. The third input 
to the NOR gates is one of the bits of the 4-bit SDLEN 
signal on line 1493. Under normal circumstances, the 
logic value of the 4-bits of the SDLEN signal determine 
which output of the NOR gates will be asserted, assum- 
ming the gates are enabled. 

The outputs of NOR gates 1575, 1591, 1581, and 1585 
are processed by inverters 1577, 1579, 1583, and 1589, 
respectively. The outputs of the inverters form the 4-bit 
SNG signal on line 1499. 

Soft driver 1452 preferably is enabled during the last 
cycle of a pattern sequence. Soft-drive output enable 
formatter 1446 uses the LCYC* signal to gate on and off 
the high and low soft driver enables, the 4-bit SDHEN 
signal, and the 4-bit SDLEN* signal/Soft driver 1452 
includes separate high and low soft driver enables so 
that different levels of current may be programmed for 
driving a logic high and a logic low value. The 
HMEOE* signal can be used to gate the soft drive 
output enables off. 

FIG. 42, is a block diagram of sampling circuitry 
1378. This circuitry is used to sample the output signals 
from HME pins. Sampling circuitry 1378, preferably 
includes 5-state sampler 1500, 2-state timing sampler 
1502, and short sensor 1504. 5-state sampler 1500 in- 
cludes analog circuitry for determining whether an 
HME output signal is a driven high or low, non-driving 
high or non-driving low, or an unknown level. Before 
5-state sampler 1500 is disclosed in detail, the 2-state 
sampler 1502, short sensor 1504, and the analog support 
circuits will be disclosed. 

Again referring to FIG. 42, 2-state timing sampler 
1502 preferably is a flip-flop that is clocked on the posi- 
tive edge of the clock signal. The output of the flip-flop 
is TTL timing sample signal on line 1601. The input to 
flip-flop 1502 is the HME bus signal on line 1304 and the 
signal that clocks the flip-flop is the SAMPLE signal on 
line 1593. The 2-state sampler 1502 is controlled by 
strobing the SAMPLE signal. 

FIG. 43 shows a detailed diagram of short sensor 
1504. The short sensor circuitry at 1504 and OR gate 
1506 (FIG. 42) combine to provide the SHORT—OUT 
signal on line 1599. 
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Generally, short sensor 1504 is used to detect when a 
hard-driver has been continuously shorted for more 
than about 200 ns. Sensor 1504 includes two identical 
resistor-capacitor circuits 1510 and 1512 that are used 
for detecting short circuits. Circuit 1510 detects shorts 
when the data channel is driving a logic high value for 
the FOMD ATA signal and when sensing a logic low 
value for the HME* signal/Circuit 1512 detects shorts 
when the data channel is driving a logic low value for 
the FOMD AT A* signal and when sensing a logic high 
value for the HME signal. 

Circuits 1510 and 1512 will now be described. Taking 
first circuit 1510, the input signals to NAND gate 1631 
are the HME* signal on line 1649, the FOMD ATA 
signal on line 1415, and the HDOE signal on line 1501. 
The output of NAND gate is input to the gates of field 
effect transistors ("FETs") 1637 and 1633. 

Circuit 1512 is the same as circuit 1510 except for the 
input signals. The inputs to NAND gate 1635 are FOM- 
DATA* signal on line 1651 and the HME signal on line 
1304. The HDOE signal on line 1501 is the same. The 
circuit that includes NAND gate 1635, FETs 1639 and 
1641, resistor 1524 and capacitor 1522 is same as the 
corresponding elements in circuit 1510. The description 
of circuit 1510 applies here, and is incorporated by 
reference. 

In operation, capacitors 1518 and 1522 charge slowly 
through resistor 1520 and 1524 when a conflict is being 
detected, and discharge quickly through FET 1635 and 
1641 when there is no conflict. When the voltage on 
either of the capacitors charges to a logic high value, 
the bit is determined to be shorted, and the SHORTED 
error signal bit is latched in SR latch 1516 through OR 
gate 1514. A RESET signal is used to clear the 
SHORTED error signal. 

Referring to FIG. 42, OR gate 1506 is used to propa- 
gate a chip-wide short-sensor status in a daisy-chain 
fashion. That is, the SHORT—OUT signal on line 1599 
of the first data channel 1350 becomes the SHORT__IN 
signal to OR gate 1506 of the next data channel 1350. 

In operation, the HMS drives signals to the HME 
pins, and then samples the HME pins to determine the 
HME's response. When an HME pin is known to be a 
dedicated input pin, the CIC can hard drive the pin 
without concern. When an HME pin is known to be a 
dedicated output pin, the CIC need only sample the pin. 
In these cases, the CIC need not determine the status of 
the pin prior to driving or sensing it. 

The driving and sensing of I/O pins is not as simple. 
The CIC must not interfere with the sensing of an out- 
put and must not force pins to the wrong state. The CIC 
of the present invention uses soft drivers to drive I/O 
pins. The soft-drivers drive an I/O pin in such a manner 
that the pin is driven when in the input state, yet if the 
pin is itself driving, the CIC allows the HME to over- 
drive the CIC. The driving and sensing of all pins will 
now be discussed. 

FIG. 44 shows the three main analog sections of CIC 
1300. These sections are current references 1554, 1556, 
and 1558, HME pin drivers 1550, and 5-state sampler 
1500. Each of the data channels 1350 includes its own 
driver 1550 and sampler 1500. 

Current references 1554, 1556, and 1558 generate 
control voltages for current sources in driver 1550. 
Driver 1550 uses the current sources as pin drivers to 
reduce current spikes during conflicts between the 
HME and CIC 1300 (using the medium-drivers), and 
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also to perform unobtrusive 5-state sampling of the 
HME outputs (using the soft drivers). 

The respective input to current reference 1554, 1556, 
and 1558 is ISN on line 1621, ISP on line 1673, and IM 
on line 1675. Current references 1554, 1556, and 1558 
use these signals to generate control voltages for use by 
the soft and medium drivers. These are the low soft- 
driver VSNCL voltage on line 1661, the high soft- 
driver VSPCL voltage on line 1663, and the medium- 
driver VMNCL voltage on line 1665 and the medium 
driver VMPCL voltage on line 1667. 

The ISN, ISP, and IM lines connect to ground 
through external resistors. Preferably, they are con- 
nected through 2.5K, 1.25K, and 2.5k ohm resistors, 
respectively. It is understood that other resistor values 
may be used to vary the output of the respective current 
sources. 

As examples, FIGS. 45 and 46 are representive I/V 
curves based on resistors of different sizes being con- 
nected in the IM line 1675. 

FIG. 47 shows the HME pin drivers shown generally 
at 1550 in FIG. 44. The drivers are hard driver 1448, 
medium driver 1450, and soft driver 1452 (FIG. 36). 
Medium driver section 1450, and soft driver section 
1452 are preferably current limited. The outputs of 25 
hard, medium and soft-driver sections are input to the 
HME pins. 

Hard driver 1448 is used to drive an HME pin known 
to be a dedicated input pin. Hard driver 1570 is prefera- 
bly not used to drive HME I/O pins except in pulsed 
mode. 

Hard driver 1448 is powered by HMEVCC. The 
HNG signal on line 1783 and the HPG* signal on line 
1701 are the control signals for output enabling the hard 
driver. These signals are generated by the connected 
circuit. Since the medium driver uses the same circuit to 
generate the MPG* signal on line 1711 and the MNG 
signal on line 1713, the circuit of the hard driver will be 
described with the corresponding reference numbers 
for the medium driver circuit shown in paranthesis. 

The HDOE (MDOE) signal on line 1501 (1503) is 
input to NAND gate 1705 (1715) and its compliment is 
input to NOR gate 1707 (1717) after being inverted by 
inverter 1709 (1719). The second input to both gates is 
the FMTOUT signal on line 1507. When the formatted 
data represented by the FMTOUT signal is input to the 
gates, the HDOE (MDOE) signal will output enable 
both gates when it is asserted. Accordingly, this will 
assert the HPG* (MPG*) signal on line 1701 (1711) and 
the HNG (MNG) signal on line 1703 (1713) depending 
on the state of the FMTOUT signal. 

Medium-driver 1572 is preferably designed to drive 
HME I/O pins during the presentation of the history 
sequence. Medium-driver 1572 has switching times on 
the order of 10 ns, however, because it is a current 
source, the driver is current limited. This nimimizes 
current spikes which might occur if there is a conflict 
between the HME and the medium driver. The medi- 
um-driver preferably is current limited as shown in 
FIGS. 45 and 46. 

In these figures, the low medium-driver current limit 
is programmable preferably from 8 mA to 16 mA and 
the high medium driver current limit is programmable 
preferably from —4 mA to —8 mA. This corresponds 
to the resistor in the IM line having a value of 2.5K. 

The control signals for medium-driver 1572 are the 
MNG signal on line 1713, MPG* signal on line 1711, 
VMPCL signal on line 1667, and VMNCL signal on 
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line 1665. The MPG* and MNG signals have been 
discussed. The VMPCL and VMNCL signals are con- 
trol voltages generated by the low and high medium 
drivers current references. 

Referring to FIGS. 48A-48E, soft driver I/V charac- 
teristic curves will be described. The low soft drivers of 
the CIC are capable of non-intrusive driving during 
sampling. The low soft driver, CIC sensing circuitry, 
and related CMC software have several features to 
support this capability. Referring to FIGS. 48A and 
48B, which are representative soft-drive low I/V char- 
acteristic curves for driving TTL, NMOS, CMOS and 
LCMOS HME pins, these features will be described. 

The low soft driver drives toward the programmable 
drive voltage, VSL. Preferably, the CMC software 
running on the CPU sets VSL to an appropriate logic 
low voltage depending upon the HME logic family. 

As shown at Point 1 in FIG. 48A, the low soft driver 
is current limited. This current limit, ISL, is program- 
mable on a pin-by-pin basis. Preferably, the CMC soft- 
ware running on the CPU constrains the low soft driver 
current limit such that it is less than the source current 
of the HME pin in the driving high state. Thus, if the 
HME pin is in a driving high state, the HME pin will 
overdrive the enabled CIC low soft driver to a logic 
high. 

Preferably, the CMC software running on the CPU 
sets the low soft driver current limit, depending upon 
the VSL used, such that if the HME pin is in a non-driv- 
ing state, then the CIC low soft driver will drive the 
HME pin to a logic low. For example, for TTL HME 
pins, the CMC software constrains the low soft driver 
current limit such that it is more than twice the input 
leakage current for the HME pin in the non-driving low 
state. Referring to Point 2 of FIG. 48A, with VSL set at 
0.4 V, the low soft driver will drive a TTL HME pin 
which is in the non-driving state to 0.6 V, which is a 
valid logic low. 

Preferably, the CMC software running on the CPU 
sets a reference voltage, VLTH, for comparison with 
the HME pin voltage, depending upon the VSL used 
and the low soft driver current limit used, so that if the 
HME pin is in a driving low state and the CIC low soft 
driver is enabled, then the HME pin voltage will be less 
than VLTH. For example, at Point 3 in FIG. 48A, the 
"reverse" current of the low soft driver is less than ISL, 
the sink current of the HME pin is greater than ISL, and 
the I/V characteristic curve in this region in essentially 
linear. In this case, therefore, the CMC software sets 
VLTH to be closer to VSL than to 0.0 V. 

The high soft drivers of the CIC are capable of non- 
intrusive driving during sampling. The high soft driver, 
CIC sensing circuitry, and related CMC software have 
several features to support this capability. Referring to 
FIG. 48C, 48D, and 48E, which are representative 
soft-drive high I/V characteristic curves for driving 
TTL, NMOS, CMOS and LCMOS HME pins, these 
features will be described. 

The high soft driver drives toward a programmable 
drive voltage, VSH. Preferably, the CMC software 
running on the CPU sets VSH to an appropriate logic 
high voltage depending upon the HME logic family. 

As shown at Point 1 in FIG. 48C, the high soft driver 
is current limited. This current limit, ISH, is program- 
mable on a pin-by-pin basis. Preferably, the CMC soft- 
ware running on the CPU constrains the high soft 
driver current limit such that it is less than the sink 
current of the HME pin in the driving low state. Thus, 
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if the HME pin is in a driving low state, then the HME 
pin will overdrive the enabled CIC high soft driver to a 
logic low. 

Preferably, the CMC software running on the CPU 
sets the high soft driver current limit, depending upon 5 
the VSH used, such that if the HME pin is in a non-driv- 
ing state, then the CIC high soft driver will drive the 
HME pin to a logic high. For example, for TTL HME 
pins, the CMC software constrains the high soft driver 
current limit such that it is more than twice the input 10 
leakage current for the HME pin in the non-driving 
high state. Referring to Point 2 of FIG. 48C, with VSH 
set at 3.0 V, the high soft driver will drive a TTL HME 
pin which is in the non-driving state to 2.6 V, which is 
a valid logic high. 15 

Preferably, the CMC software running on the CPU 
sets a reference voltage, VHTH, for comparison with 
the HME pin voltage, depending upon the VSH used 
and the high soft driver current limit used, so that if the 
HME pin is in a driving high state and the CIC high soft 20 
driver is enabled, then the HME pin voltage will be 
greater than VHTH. For example, for TTL HME pins, 
at Point 3 in FIG. 48C, the "reverse" current of the high 
soft driver is less than ISH, the source current of the 
HME pin is greater than ISH, and the I/V characteris- 25 
tic curve in this region is essentially linear. In this case, 
therefore, the CMC software sets VHTH to be closer to 
VSH than to the maximum HME drive voltage. 

Table 15 shows the preferred settings for the pro- 
grammable voltage levels used in driving and sampling 30 
HME pins of the above-indicated logic families. 

TABLE 15 
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1635. The FOMDATA signal is used to determine what 
is being soft driven to the HME pin. 

The output of the comparators and the logic circuitry 
is latched by registers 1610, 1612, and 1614. The output 
of comparator 1600 is input to the data input of register 
1610, the output of NOR gate 1631 is input to the data 
input of register 1613, and the output of NOR gate 1635 
is input to the data input of register 1614. The three 
registers are clocked by the SAMPLE* signal which is 
the SAMPLE signal on line 1593 that has been inverted 
by inverter 1508. The SAMPLE signal may be asserted 
after a sufficient time delay to permit settling of the 
signal to occur. The output of registers 1610 is the 
VALUE SAMPLE signal on line 1611, the output of 
register 1612 is the U SAMPLE signal on line 1613, and 
the output of register 1614 in the HIZ SAMPLE signal 
on line 1615. This sampling operation may be per- 
formed on one or more pins while one or more different 
HME pins are being driven. Because each data channel 
includes its own sensing and driving circuitry, multiple 
pins of the HME are sensed simultaneously. The results 
of sampling are returned to the simulator. 

There are three bits of sampled information output 
for the five state sampling circuitry. However, they 
provide five states of useful information: driving high 
("HI"), non-driving high ("Zl"), driving low ("HO"), 
non-driving low ("Z0"), and unknown ("U"). An out- 
put of high or low (HIZ_SAMPLE deasserted), indi- 
cates that the HME pin is an output pin and that it is 
driving a logic high or logic low value. An output of Zl 
or Z0, (HIZ SAMPLE asserted) indicates that the 
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0.4 


0.8 


2.0 


2.9 


3.2 


5.0 


CMOS 


0.25 


0.4 


1.0 


3.5 


4.5 


4.7 


5.0 


LCMOS 


0.25 


0.4 


0.6 


2.5 


2.8 


3.0 


3.3 



Similarly, Table 16 shows the preferred settings for 
programmable current levels used in driving and sam- 
pling the HME pins. 

TABLE 16 



FAMILY 


ISL 


ISH 


TTL 


2.0 mA 


-0.5 mA 


NMOS 


0.5 


-0.5 


CMOS 


0.5 


-0.5 


LCMOS 


0.5 


-0.5 



The preferred embodiment of 5-state sampler 1500 is 
shown in FIG. 49. FIG. 50 also will be referred to in 
disclosing the 5-state sampler. The 5-state sampler in- 
cludes analog voltage comparators 1600, 1602, 1604, 
and 1606. The comparators compare the voltage sensed 55 
at HME pins with the four reference voltages. These 
are VLOGH on line 1175, VLOGL on line 1173, 
VHTH on line 1177, and VLTH on line 1181. The 
outputs from the comparators are input to two NOR 
gates. 60 

The inputs to NOR gate 1631 are the outputs of com- 
parators 1600 and 1602. The inputs NOR gate 1635 is 
either the output of comparators 1604 or 1606, and the 
output of exclusive-OR gate 1633. The inputs to the 
exclusive-OR gate are the FOMDATA signal on line 65 
1415 and the HME signal on line 1304. 

Data selector 1608 selects whether the output of 
comparator 1604 or 1606 will be the input to NOR gate 



HME pin is in a non-driving state. An output of U, 
which is asserted as the U SAMPLE signal, indicates 
that the HME pin was sampled at an unknown level 
(between VLOGL and VLOGH). 

FIG. 50 shows the relationship among the supply 
voltages, voltage references, and HME pin voltages 
shown in FIG. 49. The voltages shown on FIG. 49 are 
the preferred voltages for use in testing TTL logic 
circuits. The values of the reference voltages will differ 
depending upon the technology of the device being 
tested (e.g., TTL, ECL, CMOS, NMOS and LCMOS). 
These values may be selected through the software 
shell. The VSH and VSL voltages shown in FIG. 50 are 
the voltages at which the CIC soft drives a logic high 
and a logic low value, respectively. 

Table 17 discloses how determination are made re- 
garding the status of sampled HME pins: 

TABLE 17 

1. VHTH < HME pin voltage ^ HMEVCC. The HME 
pin voltage is above both VSL and VSH, 

which are the target voltages of the soft 
drivers, therefore, the HME must be in 
the HI state. If the soft drivers are 
also driving a logic high value, the mea- 
sured voltage is merely driven 
closer to HMEVCC. 

2. VLOGH < HME pin voltage < VHTH. If the 
soft drivers are driving a logic high value, 

the HME pin is in the Zl state (the HME is 
an input pin and the soft drivers are 
driving at VSH). If the soft drivers are 
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TABLE 18-continued 



not driving, the HME is an output pin, and 
it is in the HI state. The logic circuitry 
of 5-state sampler 1500 determines whether 
or not the soft drivers are driving. 

3. VLOGL < HME pin voltage < VLOGH. The HME 
pin voltage is between a valid logic low 

value and a valid logic high value, and 
therefore is classified as unknown. This 
state indicates that a problem exists. 

4. VLTH < HME pin voltage < VLOGL. If the 
soft drivers are driving a logic low value, 
then the HME pin is in the ZO state (the 
HME is an input pin and the soft drivers 

are driving at VSL). If the soft drivers 
are not driving, the HME is an output pin, 
and it is in the HO state. The logic 
circuitry of 5-state sampler 1500 deter- 
mines whether or not the soft drivers are 
driving. 

5. HME pin voltage < VLTH. The HME pin 
voltage is below both VSL and VSH, so the 
HME is in the HO state. 



Ad- 
dress 


Source 


Source Description 


0 


FMT OUT 


SR Data Formatted output. 


1 


MDOE 


SR Medium-Drive output enable. 


2 


HDOE 


SR Hard-Drive output enable. 


3 


CTL_OUT 


Control Register CTL__OUT bit. 


4 


LCYC 


Delayed version of SEQEND. 


5 


FORMATTER 


Formatter hard/medium drive 




HMDEN* 


enable output from the Control 






Register. 


6 


FOMDATA 


Formatter data output from 






the Control Register. 


7 


ERROR 


Last input pattern data before 




DATA 


ERROR* is asserted. 


8 


SHORTED 


Short sensor status 


9 


U SAMPLE 


5-state U sample 


10 


HIZ SAMPLE 


5-state Z sample 


11 


VALUE 


5-state 0/1 sample 




SAMPLE 




12 


TTL Timing 


2-state timing measurement 




Sample 


sample. 


13 


Unused 




14 


Parity Status 






Register 


PAT<0> contains the input PARITY 






bit. PAT<1> contains the output 






parity status. A value of 1 for 






this bit indicates a parity error. 


15 


RESET 


Reading from this address causes 






the internal RESET to be asserted. 



Ad- 
dress 



Source 



Source Description 



Also, the value read is the CIC 
version number. 



10 



15 



20 



This sampling method permits the HME pin to domi- 
nate whenever both the HME pin and the soft drivers 
are driving (i.e., when the HMS is trying to soft drive an 
I/O pin which is acting as an output). It also permits the 
user to know which of the high impedance zones (i.e., 
Zl or ZO) the HME pin is in. For example, if the HME 
pin was an output pin driving a logic high value and 
then becomes a high impedance input, the CIC will soft 
drive low during the next calculation. 

Referring again to FIG. 32, status/read control 1372 
of data channel 1350 is a 16:1 multiplexer which used 
primarily for diagnostic purposes and for reading sam- 
pled results. The multiplexer receives as inputs the data 
described in the Table 18 and outputs data to the Pat- 
tern Bus. Control 1372 is read by first strobing the 4-bit 
address on the four pattern lines during CPU access 
mode and latching the address with the AS* signal. 
Then the RD* signal is asserted. The signals set forth in 
Table 18 provide the status of the individual data chan- 
nels, with the exception of the parity status and RESET 
signals, which give the entire status of CIC 1300. 

TABLE 18 



25 



Device Adapter Board 

The primary function of DAB 268 is to fixture an 
HME to the PEL of an HMS. FIG. 52 shows a top view 
of a representative DAB. It is an 80 pin DAB. It is 
understood that the DAB may be a 160, 240, or 320-pin 
DAB, or be a DAB with more than 320 pins, and still be 
in the scope of the present invention. 

Two main components of the DAB 268 shown in 
FIG. 52 are system connector 1702, which connects the 
DAB to the PEL of the HMS and, pad array 1704, 
referred to as the HME "footprint," to which an HME 
or an HME socket connects. The footprint is designed 
to permit a family of HMEs that have different pin-out 
configurations to be fixtured on the same pad array, 
without requiring any custom wiring on the DAB. 
DAB 268 also includes an array of power and ground 
pads, which may be connected directly to the pads that 
are intended to connect to HME power and ground 
pins. 

System connector 1702 is used for communicating 
between the HME and the PEL. There may be one or 
30 more system connectors on a given DAB depending on 
the number of signal pins the. DAB is intended to sup- 
port. 

The HME footprint preferably supports a class of 
HME package types having up to a predetermined 

35 number of device pins. The footprint pads preferably 
are laid out in a matrix with 0.1 inch centers. For exam- 
ple, the footprint for supporting a family of device pack- 
ages with pin grid array ("PGA") pin-out configura- 
tions is a square matrix. The footprint for a family of 

40 device packages with dual-in line package ("DIP") 
pin-out configurations is a rectangular matrix with mul- 
tiple parallel rows on 0.1 inch centers. Another example 
is the footprint for a family of device packages with 
plastic leaded chip carrier ("PLCC") pin-out configura- 

45 tions or quad-flat pack ("QFP") pin out configurations 
is a rectangular matrix also with multiplex parallel rows 
0.1 inch centers. The footprint, therefore, may be con- 
figured in any manner which supports the direct con- 
nection of HMEs to the DAB. It is to be understood 

50 that custom DABs may be constructed for any special 
HME requirements, such as 50-mil PGA or high-den- 
sity surface-mount devices. 

Support for a class of HME package types is achieved 
by designing the HME footprint to be a superset of a 

55 specific class of HME package types. For illustration 
purposes only, the footprint of the 80-pin PGA DAB 
shown in FIG. 51 will be described. 

The DAB matrix which supports the 80-pin PGA 
package has a total of 169 pads arranged in a square 

60 13-by-13 matrix, on 0. 1 inch centers in both dimensions. 
It is to be understood that the total number of signal 
pads of a given DAB footprint may exceed the number 
of signals available from the system connector. For 
example, the above-mentioned DAB footprint has 169 

65 pads to which a maximum of 80 pins are connected. In 
connecting the footprint pads to the system connector 
pins, the 80 pins from the system connector are initially 
routed to one pad in the HME footprint. Each pin may 
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then have one or more additional matrix pads connected 
to it. The pins that connect to more than one pad prefer- 
ably are routed in a manner to take advantage of the 
concentric ringed nature of standard PGA packages. 
FIGS. 52 A-52F illustrate the package pin-out configu- 
ration supported by the 80 pin PGA DAB footprint. If 
a device has a pin-out configuration that is a subset of 
any of the arrays that are shown in these figures, it can 
be supported by the DAB. 

The impedances of the traces that connect the system 
connector pins to the HME footprint pads are con- 
trolled. Such impedances are selected to match the 
combined impedance of the PEL drivers and any series 
dampening resistors. Impedance matching decreases 
ringing and undershoot of the HME signal lines. Equal- 
izing trace lengths to each of the pads permits very 
precise timing measurements to be made. 

In a preferred embodiment, power supply, 
HMEVCC, pads and ground pads are distributed 
throughout the HME footprint for simplifying their 
connection to the HME footprint pads. These pads 
preferably are coded by shape: square pads for ground, 
as shown at 1708, and diamond pads for power, as 
shown at 1710. These shapes are easily distinguished 
from the round pads which are used for all other signals. 

To accommodate mounting an HME to the DAB, 
vias are provided for every HME footprint pad. The 
vias are channels for the traces and allow the connec- 
tion of the footprint pad to the system connector pins. 
Further, the HMEVCC and ground connections are on 
the front side of the DAB to allow the easy connection 
to the footprint pads. 

In the preferred embodiment, DAB 268 includes 
circuitry to permit the DAB to be inserted or with- 
drawn from a powered HMS. This is referred to as a 
live insertion capability. Live insertion eliminates the 
need to power-down the HMS to insert or remove a 
DAB. This is particularly useful in systems supporting 
multiple users. The live insertion capability can be used 
with or without a specially designed HME footprint. 

Live insertion is preferably accomplished in three 
phases: dissipation of electrostatic charge, equalization 
of signal ground potential, and gradual powering of the 
DAB power supplies. Each phase will now be dis- 
cussed. 

The system connector is designed such that its pins 
mate to the PEL connector at three different times. The 
first pin of the DAB system connector to mate with the 
female connector of the PEL connects to the PEL (and 
HMS) chassis ground. This dissipates any stored elec- 
trostatic charge on the DAB. The DAB system connec- 
tor pin that makes the first contact is 0.5 inches longer 
than the normal connector pins. 

The second pin of the DAB system connector to mate 
with the female connector of the PEL is associated with 
signal ground. When it mates it allows the equalization 
of the DAB and PEL signal grounds. If the signal 
grounds were not equalized before the main signal pins 
connect, it could result in a damaging voltage being sent 
to the PEL (and HMS). The DAB pin that makes this 60 
second contact is approximately 0.25 inches longer than 
the normal connector pins. After this mating, the main 
body of normal connector pins mate. 

An important characteristic of the live insertion cir- 
cuitry is the slow ramp-on of the power supplies. This 65 
substantially eliminates the large in-rush of current 
which might otherwise occur as the capacitors on the 
DAB and the HME charge when the power supplies 
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are connected to the DAB. Unless the current in-rush 
were eliminated, it could cause damage to the HMS, 
HME, and DAB. This instantaneous in-rush of current 
could also cause voltage transients on PEL 266. 

To accommodate a wide variety of circuits and sup- 
port circuits that require voltages other than 4-5 V, the 
DAB is provided with three additional power supplies. 
These are the - 12 V at 1712, -5.2 V at 1714, and the 
4 12 V at 1716. 

The DAB of the present invention also provides a 
means to regulate the HMEVCC voltage to accommo- 
date HMEs with different supply voltages. This is ef- 
fected by the circuit shown in FIG. 53. In the circuit, 
the 4-5 V supply voltage is connected to the input of 
voltage regulator 1773 and the terminal 1783 of switch 
1779. The output of the voltage regulator is determined 
by the value of the resistor 1724 and 1725. Table 19 
shows the relationship of the resistors and a number of 
output voltages. 



TABLE 19 




RA value 


RB value 


VREG 


in ohms 


in ohms 


3.5 V 


100 


180 


3.3 V 


91 


150 


3.2 V 


43 


68 


3.0 V 


47 


68 


2.9 V 


91 


120 


2.8 V 


120 


150 


2.5 V 


91 


91 


2.4 V 


100 


91 


2.2 V 


120 


91 


2.0 V 


91 


56 


1.8 V 


75 


33 


1.5 V 


120 


27 



As shown in FIG. 53 either the regulated voltage at 
1787 or the +5 V signal at 1783 may be selected for 
input to the HME after passing through fuse 1789. 

It is desirable to connect all power supply pins of the 
system connector to the female connector of the PEL at 
the same time to prevent the need for power supply 
sequencing circuitry. However, when the DAB is being 
connected to the female connector of the PEL, pins 
near the edges can be connected and disconnected as 
the system connector is being rocked into position. If 
power supply pins are near the edges, it is possible for 
one power supply to be fully active and for another to 
be completely shut off as the connection is being made. 
To reduce the likelihood of this occurring, and, 
thereby, obviating the need for power sequencing, sup- 
ply voltage pins are preferably placed near to the center 
of the system connector. 

A public HME must be initializable to a consistent 
state before each evaluation. Certain HME circuits, for 
example, divide-by-N counters, cannot be initialized by 
assertion of a RESET signal. If the HME contains such 
a circuit, the HME may be initialized by repeatedly 
presenting a sequence of stimuli which causes the HME 
to advance to a particular internal state. One or more 
feedback pads such as FEEDBACK pad 1730 are pro- 
vided on DAB 268 to allow the HME to transmit sig- 
nals to the HMS regarding its internal state so it can be 
determined when the HME is initialized. 

In a preferred embodiment of the invention, DAB 
268 includes a configuration area. The configuration 
areas for the 80-pin DAB in FIG. 51 are shown at 1736, 
1738, and 1740. Every trace from the system connector 
passes through one of the configuration areas. Each 
trace goes through a via from the system connector to 
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one of the configuration areas, surfaces at the configura- 
tion area, and then through another via to a footprint 
pad. The vias and surface traces are arranged in an 
orderly pattern, and preferably are numbered. 

FIG. 54A shows three representation traces 1801, 
1803, and 1807 in a configuration area. The traces may 
be cut in the configuration to increase the versatility of 
DAB 268 or the HME footprint. For example, the sur- 
face trace may be cut to permit the use of a power 
supply outside the range of the PEL output protection 
circuitry. That is, if the PEL is only designed to with- 
stand continuous short circuits to HMEVCC or 
ground, the corresponding trace must be cut when the 
HME pin is connected to a voltage higher than 
HMEVCC. Surface traces may also be cut to connect a 
level translator (e.g., TTL-ECL or ECL-TTL) in series 
between the system connector and the HME footprint. 
FIG. 54B shows a representative trace 1807 that may 
have been cut for one of the above described purposes. 

A DAB can only support an HME having a pin count 
which does not exceed the number of HME signal lines 
on the system connectors. This limit can be exceeded by 
cutting the trace to an HMEVCC, ground, or no-con- 
nect pin, in the configuration area, and connecting the 
system connector-side via of the cut trace to a previ- 25 
ously unconnected HME signal pin. 

DAB 268 preferably includes one or more work areas 
such as show at 1760. Work area 1760 include arrays of 
through-hole pads which are not connected to any sig- 
nals or power supplies. Work area 1760 preferably is 
surrounded by alternating HMEVCC and ground pads 
for use in powering the circuitry disposed in the work 
area. The work area may be used to implement circuitry 
to support the HME. For example, special feedback 
logic for decoding a particular HME state into a single 
rising or falling edge may be mounted on a work area. 
Other circuits, such as level translators and analog sup- 
port circuitry for the HME, including special HME 
clock drivers, indicators, and other HME support logic, 
may be mounted on the work area. 

Many HMEs which specify a minimum operating 
clock frequency contain a substrate bias generator or 
other such circuitry in which operation is sustained by 
the presence of a clock. If the clock stops, or if the clock 
frequency becomes too low, such devices may require a 
very long time warm-up before use, or may even sustain 
permanent damage. To prevent this, keep alive circuitry 
preferably is provided on DAB 268 to ensure that the 
HME is clocked at all times. This circuitry preferably 
includes a register which is output enabled when ever 
the HME is not in use. This output is the register is 
connected to the HME clock pins. A range of clock 
frequencies may be provided to accommodate a prede- 
termined range of HME operating frequencies. 

The DAB has two indicators to provide visual indica- 
tion of the states of the DAB. The first is LED 1770. 
This LED, when lit, indicates that HMEVCC is avail- 
able on the DAB. This state is reached once the DAB is 
connected to the PEL and HMEVCC has ramped up. 
The second is LED 1772. This is the in-use LED. This 
LED turns-on when the first instance of the HME is 
created and goes off when the last instance of the device 
is released. 

The DAB also has two test points that can be used for 
synchronizing, for example, the operation of external 
test equipment with that of the HME. The first test 
point is at 1776. This is used primarily by the software 
associated with the HME. Two representative events 
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are marked by the changes in the state of the signal 
output from the first test point, viz., the beginning and 
end of the evaluation period. The second test point is a 
pulsed output that may be used to mark specific events 
during the period the HME is being evaluated. Either of 
the two test points may be connected, for example, to an 
external device for synchronizing its operation with the 
operation of the HME. 

Analog sense connector 1780 is jumpered to the ana- 
log outputs of the HME. Monitoring of the analog out- 
put provides information regarding analog changes 
occurring in the HME during evaluation that would not 
be revealed if only the digital signal outputs were moni- 
tored. 

Operation 

Hardware modeling system 100 uses a five step 
method to evaluate a public HME. These five steps are: 
programming CIC 1300 and other hardware, resetting 
the HME to a known state, restoring the HME to the 
last measured state, stimulating the HME with a new 
stimulus pattern, and measuring the results of the stimu- 
lation. 

The programming step preferably is accomplished by 
sending several patterns of programming data to PEL 
266 in the initial patterns of the history sequence during 
the pattern presentation mode. According to the pres- 
ent invention, preferably 22 patterns of programming 
data are sent. 

The resetting step is accomplished by clocking a 
RESET pattern sequence to the HME, if the HME is 
the type that will accept and act upon it. If the HME is 
not resettable in this manner, feedback looping is per- 
formed within the VRAM shift registers to bring the 
HME to a known state. The HME must be returned to 
a known state before the history sequence is presented, 
otherwise, there is no way to ensure that the subsequent 
restoring step will restore the HME to the last measured 
state. 

During the restoring step, patterns are presented to 
the HME to restore it to its the last measured state. The 
entire sequence of patterns produced by the HMS from 
the time simulation began until just prior to the current 
event is presented to the HME. By completely replay- 
ing the pattern sequence before each new stimulation, 
the simulator may take whatever time is needed to per- 
form analyses of the simulated external system. Without 
the restoring step, dynamic devices, which have mini- 
mum clock frequency specifications, would decay to 
unknown states between simulator accesses. The restor- 
ing step also permits the HME to be shared among more 
than one simulator and permits a single HME to repre- 
sent a replicated device within the system being simu- 
lated. The restoring step brings the HME to a state from 
which timing measurements and other measurements 
may be performed. During the restoring step, patterns 
are sent to the CIC generally as one bit per pin to reduce 
the required pattern storage. Output pins of the HME 
are left floating during the restore step. 

The single bit per pin of the pattern specifies a driving 
direction for the HME pin driver. Strict input pins of 
the HME are hard driven in the specified direction. I/O 
pins are driven using the CIC current-limited medium 
driver as follows: if the HME pin is driving, the CIC 
medium driver drives in the same direction as the HME 
pin, otherwise, the CIC medium driver drives in the 
direction that the simulated external network (con- 
nected to the HME pin in the simulated design) is driv- 
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ing. Strict output pins are effectively not driven during 
the restoring step. 

During the stimulating and measuring steps, new 
stimulus is presented to the HME pins, and the outputs 
are sampled. In this process, the HMS waits a predeter- 5 
mined interval for the device outputs to settle, and then 
samples all outputs simultaneously. The changes are 
returned to the simulator. Scheduling delays are also 
returned with the changes. The delays can be obtained 
from the delay table specified in the shell software. This 10 
method allows the use of worst-case timing values or 
ranges from the device data sheet. 

The system of the present invention can perform its 
own timing delay measurements, such as determining 
the output delay of each HME output transition. This 15 
allows the HMS to create its own Timing file. The 
SAMPLE timing edge on line 1593 and register 1502 
(FIG. 42) are used to perform the binary search shown 
in FIG. 55, until the output delay is determined. Binary 
searching consists of continually presenting the same 20 
pattern sequence to the HME, and placing the SAM- 
PLE edge at different times during the measurement 
stage to determine when each HME output pin changes 
state. As shown, the rising SAMPLE edge at 1852 is 
placed at time A, and the HME pin value 1850 is sam- 25 
pled as a logic high value. The same pattern sequence is 
again presented to the HME, and SAMPLE edge 1852 
is placed at time B. The output data is sampled as a logic 
low value. The measurement is continually iterated by 
repeating the pattern sequence, and continually cutting 30 
the interval (A to B) in half. If the sampled value is a 
logic low value, the next sampling time is increased. If 
the sampled value is a logic high value, the next sam- 
pling time is decreased. The final result of the process 
when the interval size reaches a small predetermined 35 
value is the transition of the signal. 

An HME includes several types of pin connections, 
and each requires a special driving or sampling tech- 
nique. According to the present invention power, 
ground, and "no-connect" pins are not driven. Dedi- 40 
cated input pins are driven by the hard drivers, which 
are turned on and remain on throughout all of the stages 
of a pattern presentation. Dedicated output pins are 
never driven with either the hard or medium drivers. 
During the restoring and stimulating steps of pattern 45 
presentation, the output pins are left floating. During 
the measurement step, the output pins are soft-driven to 
determine whether the output is driving high or driving 
low, or non-driving high or non-driving low or un- 
known. HME I/O pins operate as inputs sometimes and 50 
as outputs at other times. HME I/O pins are preferably 
medium-driven during the restoring and stimulating 
steps. I/O pins may also be driven by pulsing the hard 
drivers, preferably, using 15 ns pulses. After these hard 
driver pulses, the soft drivers may continue to drive in 55 
the same direction. Using pulsed hard drivers causes 
faster input voltage transitions than using medium driv- 
ers. This mode of use can be enabled by the HMS user 
for fastest pattern presentation rates. 

HME input and I/O pins may be further classified 60 
into several pin types, relating to the pin function. 
These classifications include data pins, eval pins, store 

pins, edge fall pins, edge rise pins, and I/O store pins. 

A data pin is a pin which affects neither the output state 
nor the internal state of an HME. An eval pin is one 65 
which may affect the outputs of an HME, but does not 
affect the HME's internal state. A store pin may affect 
the output and/or the internal state of the HME. 



Edge fall and edge — rise pins are store pins having only 

one edge which can cause internal state changes. The 

edge fall and edge rise pins affect the output and state 

of the HME only on the falling and rising edges, respec- 
tively. An I/O store pin is an I/O pin which is also a 
store pin. Patterns preferably are presented to this type 
of pin during the stimulating step using two bits per pin. 

During the stimulating step, patterns are sent to the 
HME according to the previously described method 
using one bit per pin, but patterns may be sent as two 
bits per pin if an I/O store pin is changing from input to 
output or output to input. FIG. 56 shows an example of 
an I/O store pin. The clock of register 1900 within the 
HME is connected to an I/O store pin 1902 and the 
output of an internal tri-state buffer 1904. During the 
stimulating step, it is not known whether pin 1902 or 
buffer 1904 is driving the clock input at register 1900. 

FIG. 57 shows patterns being presented to an I/O 
store pin. The patterns are sent to the pin as one bit per 
pin for all pattern cycles except cycles 1910 and 1912. 
During these two cycles, the HME pin direction was 
found to change (during a previous measurement step). 
During 1910, the HME I/O store pin transitions from 
non-driving low to driving high. During 1912, the 
HME I/O store pin transitions from driving high back 
to non-driving low. During each of these cycles, the 
appropriate pattern is sent using two bits per pin for 
every pin of the HME. The first bit is latched within the 
CIC channel and used as a control bit; it specifies 
whether the appropriate CIC medium driver will be 
enabled. The second bit is used for the data value. Thus, 
at 1910, the two bits for this particular HME I/O store 
pin would disable the CIC medium driver. The data 
value is irrelevant. At 1912, the two bits for this I/O 
store pin would re-enable the CIC medium driver and 
also begin to driving low. 

For private HMEs, only a single stimulus pattern is 
presented to the HME during evaluation. However, as 
stated, a public HME is restored to its last known state 
by presenting a history sequence to the HME. To com- 
press the history sequence, only certain measurements 
cause the sequence to grow. When a store pin, edge — 
fall pin, or edge rise pin, transitions, the history se- 
quence must grow to add one additional pattern as 
shown in FIG. 58. Because such transitions can change 
the internal state of the HME, the sequence must grow 
to ensure that the HME is properly restored by the 
sequence. 

Data and eval pin transitions do not cause the se- 
quence to grow. The current values of the data pins are 
queued on the host computer system until an eval or 
store pin changes. When measuring the effects of an 
eval or store pin transition, the pattern at the end of the 
history sequence is altered, and the HME is measured 
again, but the history sequence does not grown. 

The following procedure is initiated by CPU 240 to 
begin a pattern presentation. CPU 240 programs the TG 
pattern clock frequency, and programs the edge and 
sampling times. The CPU then allocates the pattern 
memory in PAMs and sets up the pattern sequence to be 
played, including PEL control patterns and any device 
initialization sequence. Note that the pattern sequence 
may already be set up from a previous evaluation. CPU 
240 then sends a start signal to TG 248 for the lanes in 
which the HME resides. Multiple lanes can be started 
simultaneously. 

The above sequence of events results in the follow- 
ing: TG 248 starts PACs 258 in the selected lanes. PACs 
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258 sequence through the attached PAMs as pro- 
grammed, delivering the history sequence patterns to 
the appropriate PELs. PELs 266 deliver the patterns to 
the pins of the selected HME via DAB 268. CICs on 
PELs 266 sample and latch the HME pin states. CPU 5 
240 retrieves the sampled data from PELs 266 and re- 
turns it to simulator 164. 

Having illustrated and described the principles of our 
invention with reference to one preferred embodiment, 
it should be apparent to those persons skilled in the art 10 
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that such invention may be modified in arrangement 
and detail without departing from such principles. 

The terms and expressions used herein are terms of 
expression and not of limitation, and there is no inten- 
tion, in the use of such terms and expressions, of exclud- 
ing any equivalents of the features shown and de- 
scribed, or portions thereof, it being recognized that 
various modifications are possible within the scope of 
the invention as claimed. 
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1* 


IO 


17 


IO 


It 


IO 


1> 


IO 


30 


IO 


31 


IO 


33 


IO 


31 


XO 


34 


xo 


31 


IO 


3C 


XO 


37 


xo 


30 


xo 


29 


xo 


30 


o 


31 


o 


13 


o 


33 


o 


34 


o 


35 


o 


34 


o 


37 


o 


3* 


o 


>» 


o 


*o 


o 


41 


o 


43 


o 


43 


o 


44 


o 


45 


o 





1O0O1 
10SOO 
10301 
11000 
11O01 
11SOO 
11501 
13000 
13001 
13500 



X»XXI7.7,7.7, T.II ZBUUXIT 
IXZZXXZXXXXXX4 
XT7.T7.T122XZ1 



TTTTTTTTTTT 
0XX.TTTTTTTTTTTT 
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3di: 

I* 
t* 
(« 
{• 
( 

I- 



3 



m 



0 



Copyright (c) 
XIX rtght* : 



<1X» for 74 pi. „xp i 



1-74 




2-75 




3 - 49 


I 


4-51 




5-50 


* 


C - 53 




7-52 




a - ci 




* - «t 




10 - 17 




11 - 57 




12 - 56 




13 - 5» 




14 - «2 





15 - 11 
11 - 46 
17 - 42 
It - 41 

19 - 39 

20 - 17 

21 - 19 

22 - 20 
23-22 

24 - 24 

25 - 25 

26 - 27 

27 - IS 
21 - 14 

29 - 30 

30 - 31 

31 - 12 
32-9 
33 - • 

34- 5 

35- 4 
3C - 2 
37-1 
3t - 0 

39 - 3 

40 - C 
41-7 
43 - 11 

43 - 10 

44 - 13 

45 • 



4* • 



29 



47 « 
49 - 23 



49 < 



21 



50 - 32 

51 - 33 

52 - It 
53-34 

54 - IS 

55 - 35 
5< ' 
57 ' 
51 • 
59 « 



31 

37 




»_«*1«T . 



Cttfc_labftl-1 } 

c«t_l«b«l-2 } 

cut: latel-3 ) 

COtJUb*l-4 } 

cot l*b*J-5 } 

cvfc_lalMl-C } 

ort_lato*l-7 } 

Cut 1*»*1-S ] 

cwt_l«b«l-» ) 
c« labtl-10 } 
««t_i»b«i-ajL J 

CVt_l*lMl-U 1 

CttfcJUlml-13 } 
cmtJLmbmX-14 } 
cvt_lmb«i-15 ] 
-11 1 
-17 } 
3.-11 I 
cite lalwl-19 | 
-20 1 
tl-21 ) 
tl-22 1 
•1-23 1 
•1-24 ] 
tl-25 | 
1 
} 
) 

-29 } 
Q«tJ U1»30 } 
«t_lab*l-31 ) 
cwfcJLatal-32 } 

-33 1 

-34 1 
-35 | 
cat IaImI-31 t 
c*t latel-37 1 

CMt_l«b*l-31 } 

cmt_l«to^L-3» ) 

I 
1 
) 
} 
1 
1 

Cttfc_l*l»l-4t } 
c«t_l*b*l-47 ) 
cut_l«b«l-41 I 
cwfc_l*»*l-49 ! 
cwt_lalMl-50 1 
cwt l«k«l-51 1 
cwt_lalMl-52 > 
cwt_l»b«l-53 I 
cwt_l«lMl-54 1 
cwt_laJb«l-55 ? 
cwt_l*»«x-S6 } 
«*t_lalml-57 1 

Cttt_l*lMl-51 > 

cwt_l«iMl-S9 I 
CUt_l*b*l-60 } 

cvt_latel-41 } 
cat l«3wl-«2 ) 
cot_lalMl-C3 } 
eiat_jLab*l-64 } 
cut_lab«l-6S ) 
cut_lab«l-66 1 
cut_lalMa-«7 1 
cut laftwl-ll } 
cat_lal»«l-49 ) 
ettt_lalml-70 | 
-71 } 
I 
1 
I 
} 
I 



eitfc_lafe*l-4l 
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SOURCE PROGRAM 








DATE 


5/23/89 


PACE# 


I?ogic- Modeling^ 


Iysi6txis : 


lm/checks.c 






TIME 


1:20:32 pm 


1/1 





















SOURCE TEXT 





If ((otter* - Mrt>tr_or,UMi( - 1) > 0) 

(▼old) prist! < (ottaxa — 1)7 'TUrt is %<5 otter umi on tte ivitM. \n- - 
"Ttero sro W otter moots ob tte systesu \n- , otters); 

J»_«et_i»pvt <"D<> T«*« wtte to continue? (y/n) reply, slxeof(reply) ), 
whils (FAiumc — yes_or_oo (roplyj) { ^ J ' * -wu. 

ls_.9st_i.nput (-Do you visa to costlnuo? (y/n) 
reply, slzoo£(ro»lT)}. 



*rn (success). 



1* ( (reply [0] — •Y*) II (reply 10] — 
"turn (FAILURE) » 



(▼old) prlatf( 
return (SUCCESS) 



< no eetlve usors on nwdeler \"%s\" \n-, ■odalcr.oasc); 



<<c >- 
((c >- 

((C >- 

(c — '_*) 

(c — »!*) 

(c " •*') 

(c — V) 

(c — •(' > 



roturn (FALSE) e 



2')) 
**>) 



A') 44 (C <- 
S*) **- (C <- 
0' ) (c <- 

<c — •(?•) 
<e — 

<c — ■••) 
<c «~ •.*) 
Cc — • ) • ) 



) roturn (TRUE), 
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.Qopyright0989 . ; . /. 
li>gic Modeling Systems 



SOURCE PROGRAM 


DATE 


5/23/89 


PACE # 


lm/checks.c 


TIME 


1:20:32 pm 


2/2 



SOURCE TEXT 



i»_ap*CB(C) 



if <l«»p*c«(c)) r«turn (SUCCESS) 
(FAILUKE)/ 



i*_digit(c) 
eUr 

{ 



»•> 44 (C <- *»•)) 

-J. 



hoat_cn*cfc (aoat_a — ) 

cBar «bo«t_a«M,- 

{ 

u_loDg iatamt.wUnM; 

If (FAX LClts — 9tt„i«t«rMt_addr«M 
(▼old) Xprtntf (»td«rr, "%«: 
axror_pr«f ix, Boat_ 
return < FAILURE ) , 



ho«t_BiM, Unttrnt_*Mwu)) 
unknown Boat: ** \n" , 



la t«9«r.ctoek ( string > 

char •atria?/ 



loop/ 



ekar • atrlaa/ 



If (atrlan(atxl»g> — 0) ( 

xvtur b ( r ax unte > .- 

for <loop - O; loop<«txl«» ( »txl»g) , loop++> { 

If (FAILUKE — la diglt<»tri»g{loopj )) { 

(▼old) fpriatf (atdarr, 

•%as ti1u« Mat. too aw 
orror_proflx, atria?)/ 

rttttn(muu), 

J 

If (( atrlaa ( atria? )> 10) || 

((strlaai atria?) — 10) 44 

(atr_CBM>( atria? , - 21474 «3 447 - ) 
(▼old) fpriatf (atoarr, 

iatogor ▼alus too largo 
•rrox_pr«fix, 

r*tur>( failure ) / 



ratura ( SUCCESS ) 



lc: %a \B", 



0))) < 

%a Na- 



if (atrlaa (atria?) — 0) 
ro tux a (FAILURE)/ 



if ((0 i- atr_i 



atrlBB(BtrlBg)) ) 44 
(0 1- atx_aeapCfalaa*, .txtng, atrlaa ( atria?) ) ) ) ( 
(▼old) fprlatl( atoarr, 

"«a: valua wut bt Bitter 'trua* or *falaa* s %a \n- , 
Bxror_prafix, atria?)/ 
r»tura( FAILURE) / 



ratura ( SUCCESS) / 



7**_or_ao( a tr lag ) 



BtrlBB(atrlao))} 44 
, atria?, atxlBB( atria?) )) ) ( 



if (Btrlaa< atrlaa) — 0) I 
r*tUTD ( FAX LUKE ) / 



if {(0 t- «tx_acsp ( "r*«" , atrlaa 
(O t- »tx_acap("B 
(▼old) fpriatf (atdarr, 

■%B: ▼due auat b« ait 
arrorjprafix, atria?), 
jrotura< FAILUKE) i 



lBBB_hBi 9 ht_CbBClt (BBl^ht) 

char •Baigbt, 

If ( FAILUKE — lata?ar_cBacfc.(Bal?ht) ) 
ratura (FAILURE), 

if ( (atoi(aaigkt)<-4 ) 44 (atoi( haight ) >0) ) 
r • turn ( SUCCESS } ,- 

(▼old) fpriatf (atdarr, 

"%a : devlca Bdaptar aaight way aot oa graatar taaa 4 \a", 
arzor_praf lx) .• 

^ ratura (failure), 

Blot_width_cbBCkL (width) 
char * width. 

{ 

if (FAILUKE — lataaar_CBack( width)) 
ratura (FAILURE). 

if ((atol(wldth)<-« ) 44 ( atoi (width )>0)} 
ratura (SUCCESS). 



(▼old) fprintf (atdarr. 



133 



5,353,243 



134 



Qopyrighi 1989^}] ^-V: 
l!ogic Modelm^ 


SOURCE PROGRAM 




>\ 


DATE 


5/23/89 


PAGE # 


lm/checks.c 






TIME 


1:20:32 pm 


3/3 
















UNE# 




SOURCE TEXT 











242 



247 
248 

'249 
256" 
'23 f 

25; 

253" 
254 
.25*. 
2*C 



259", 



_J2©7 

2j6* 

269" 

270 

-27T 
272 
-_273~ 
274 

— i 5Si 

2X3 

2*^ 
2S7 



295' 

_300 
_301 



I304 

_30T 
~307 



portj 



«rr©r_prnfix). 
oturn(rAZL0K<>„- 



bn qrtiUr Una 8 \n' 



If (*trl«»(*tring) — 0) { 
rntaxn (FAIUJXE) 



If (0 — atr_ncna><~eoaaolc*, atring, atrlaa( string) ) j 
mm < success ) 



string, a tries (atr lag) ) ) 



(void) fprintf (ntderr, •%•: Invalid port nan*: '»«• \a» 

error_preflx, atring) .- 
re turn ( FAX LUXE J 



baud_rate_enack (atria?) 



If (atrlea<efcrlag} — 0) f 
return (failoxE). 



If (0 — atr cnn><"300~, atring)) 
n(SVCCESS).- 



If <o — atr_« 



PC •1200*, atring}) 



If (0 — «tx_c»p( -24 00- , string) ) 
rtturi ( SUCCESS ) .- 

if {0 — atr cnp(-4»O0V string) ) 
xatatrncSPCCESS) ; 

it (0 — atr_e«pc»«00-, atr lag } ) 



309; 

310. 

_3Tl. 
3J2 
313 

31S 

_j to 

__32U_ 
_32T 



324 

__325. 

32*T 
~327" 

328 

__32* 
330 
331 

334 

-111- 

337_" 
33* 
'339 

_340 

_341 
~342~ 

344 

~34JT 
3^ 

_347 
_3« 
_349" 
_35<L 
_351 
.352" 
1353" 



if CO — »tr_eaa»(-24O0-t>- , atr log) ) 
return (SUCCESS), 

if (0 ntr_ena»C5«09+-, atriag)) 
Mtwra(SOCCBSS) 

(▼old) f print! catdaxr, ■%»: invalid baud rata: *%a' \n-, 

error_preflx, atr lag), - 
x«tuxa ( FAXLUXE > .- 



»ode_cneelt (nod*) 



if (atrlaa<Batfa) — O) | 
return< FAILUKE) 

if ( (0 — •tr_ae=ap(-diagnoatic«- 
(0 — str_ncvjp( -Miaal" , 
ratum<SOCCESS). 



(▼old) fprintf<ntdnrr. 

■%a: nod* sunt be eltber 

•rrox jprtflje) j 



t atrlaa(n 
atrlea(aw 



•))))) I 



(fail 

.check <«iauta) 



if (FAXLUXE — intag«r_ehec*<uinute)) 
r aturn< r AI LUXE ) 



(▼old) fprintf (ttatrr, "*»: Minutes suet be 
arxor_praf ix) 



betweea 0 and 1000\n-, 



re tur a ( FAXLUXE ) . 



intarn 

{ 



if (FAX LUKE — iatager_cb*=k<port_niamb«r)) 
r« turn ( FAXLUXE ) ; 

if ( (■tol<port_aua*«r)<«AX_POrr) 14 ( *toi(port_nunbax)>KIK PORT) ) 
rtturi ( SUCCESS ) ; 

(void) fprintf (stdnrr, 

"%a: iataraat port aunber aunt ba between «d and %d\n-, 
error _j>refix, hin_pokt, KAr_FO*T), 

re turn (FAX LUXE).- 

C *^addr 

loop,- 



char 

1st 



135 



5,353,243 



136 



;SdpyrightJ9 


89 ^ 


SOURCE PROGRAM 

lm/checks.c 


DATX 5/23/89 


PAGE # 

4/4 


: ' v Eogic:M6det 




^ 1:20x32 pm 














LINE # 






SOURCE TE 









tor (loop - O, loop<«fcrloa(oddr>, loop i i ) { 

It (((idttdoop) I- -x*) 4& (addr(loop) t- 'X')) «•* 
(rAXWU — laxdl 9 lt.(addr(loop))>> { 
(▼old) tprlBtt(atdoxr, 

-%«: <raluo -uat ^ „ jboxIc: fts \n" 



) 



I 



_401 
_4QJ_ 



4Q? 



3£ 



-ML 

_4J4^ 

J** 
417 

3? 

421_ 
422H 
423 



i!2C 
427 
428 

431^ 
4*2" 
J*3> 
434 

33;s 

43* 

43* 

439 

441 
442 
*43 



It ((atriaacad«r)>iO) { 1 

<(strloa<addr) — 10) 14, 

(atr_cap(addr, -4214705155- ) > 0))) { 

(▼old) lprlBtt(atdorr, -%«: Addroa* too laroo: Is \ n - 



r* turn ( FAJC LURE ) ,• 



return < SUCCESS ) .- 



mm) 

•tllo_ 



It ( stxlos ( 1 11o_b«m ) — 0 ) 
r*tur»(rAXXVKE) : 



**xx_fllo_coi 



ek(tllo_i 

»tU«_MI 




tllo_e*oefc( tllo_i 



It (iteln(ZU«_: 



0)/ 



3^ 



457" 
45» 

:«£ 

460 
46T 
462 
463 
464 
465" 
466 
"467 
46B 
469" 
470" 
471" 
472" 
473 
474 

47*3 
*T> 
47* 
479 



•(fUtj 
it (atatua 1- O) ( 

(void) Xprlstf (atdorr, 

rU« dooa tot «xl«t or cai 
orror_proflx, tllo iumj,- 
roturo (niXSU); 



(tllo lUt) 
•fUi_lUt. 

•eur_f llo,- 

eurrtnt til«[Mx «tr]; 

~rf2J, " 



. bo occooood: %• \u" 



It (•txl«i<fllo_JLl*tl^— 0) I 



r»tuw_«Utu« - SUCCESS ,- 
mmmmj't- : .tor - tllo_llat.> 
/* - tlod oat ■ IX .-J****:::** 



cur fili - (cbor * ) strpbrfc (tllo list., - ,"),- 

It (null — ewJUi] cur_tllo - £llo_li*t + «trlon< rilo_li*t) , 



(void) atrocpy (dolloltor , 
dolloitoxdJ - KUIX, 



<r_tllo, 1); 



OBd_of_*trl»g - tllo_li»t ♦ atrlon<file_li»t), 
/« case* oica tllo la too list */ 

do { 

cur_f il« - (char •) strpbrfc (aaBo_polBtor , daliaitu). 

If (miu — cur_tllo) cur_tllo - fllo_llat + atrloo(f llo_llat) , 

(▼old) stxaepT <curroat_f 11«, aaao_polntor, cur fllo-B*s*poiBt«x) ; 
eurroDfc_tllo[cur_tllo-BaM_jpolBbar} - ITOU.; ~ 
cloa»_i npu t ( curroot_f llo ) / 

_tllO + \ t 

* tllo, ©), 

If (states f- Qj ( 
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SOURCE TEXT 



I 



(void) fpxlntf <«bd«rr , 

•%•! File doas 

«rcox_prafix, currant^flla), 
wtun_tutu* - rAi Luke, 



_of_«txl«9). 



d: «« \n» 



■lijoaturjefcidni 



LM_CUCi:«la_laqttlx«_mo(S«l«x_llst( fc 



*lar< ai—j ■r_of_»pd 
<• — atr_caa> (■odalar_aaB 



*ll*t_ol_»oaal«r* > ) 



It (O — ■ atx. 




•l»r_cback(: 



lM__OttCX( l»_iaqu tra_»odalar_ll* t (&au 
i>Hat._pf_pad> l ara) } / 

tor <Bodalar-0,- Mteltr<Mab«i 

if co — <Mdtl«t 

■ (SUCCESS ), - 




•ll*t_or_a>odalax») J 



•* \"*»\" \»", «xror_prarix. 



»f g_cback ( mt • 1 



if (»1 



)>KJW_XZMCTZ) { 
(veld) Iprlntf («tAnrr, 

•%»; manufacturer una «uit be *d chaxaetni ox lui: %a \b-. 



II <StXlMC<tevlC*_MM»WAMB_UE3fCTB) 1 
(veld) f printf ( atdarr , 

*%«: dnlci mm auat be %d charactar* ox laea : «« \ n *. 
-MOr_pr«flX. »AKE_LEVCTB , derlca_oa»a ) . 




If < • tx 1 •» ( *d*^-t«x_tTp« ) > TrT>r_LENCTB ) { 

(void) lRrlMtfr*tdur, 

-»*: adapter type amiat ba %d chaxactare or leaa: %* \ B -, 
erxox_pxafix, TTPE_IJGHCTH . adaptar_typa), 



xer_c back ( rar_a txlae ) 

char -r*r_«txi»g, 

{ 

If ( a txlan ( ra^_a txi > >*rv_LD#CTW ) { 
(void) fpriotf (atderr, 

-««: rtrliioD atxlaq autt ba id character* or less: %s \n" 
«xxor_praflx, *ev_lexgtb , xe»_*fcriag). 

raturatrxiLUKE). 
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J6pyright»1989 : : / 
x>gic Modeling Systems^ 1 



SOURCE PROGRAM 

im/checks.c 



5/23/89 
1:20:32 pm 



PAGE # 

6/6 



SOURCE TEXT 



*at_caack ( wpwit_«t t ) 
iat alot^Mtoaxs ' 

it (PAXUKE — litinrcfc 

E».r 



«lot_ratar - ital mpi tt mmbw), 

if ((alot_a*aat»«x<K2M_SEC) Tl ( «lot_nuMb«r>MAX SEC)) { 
(void) rprlntf <«ta«rr, 

np int a iwh ir w»t b* aatwoon %d apd %<3.- u \n" 
•Jrror jpr»fix, NIK SEC # MAI SEC , Mi^tnt BUKb*r) . 



ch*r •«lot_«txi»g, 



iat 

if < 



> iatooar.caocfcfalot *tri»q) j 
xa*ura(rAXX0K£), 




alot_auat»ar - «toi<«lot_stxi»9)/ 

it ( < «iOt_m»to«r<KIK„SM>T) i| (Blot_BtaU>ar>MIU_SX©T)) 1 

(void) fpriafct(»td«rr, -•«; iavalid alot nxmbmx, \m \a- 

oxxor_praflx, •lot_*triog) 
xafcuxa(rAXI0XE).- 



liM.eltMk ( 1am id) 

^ eaax *i*ao_id. 

if (atrl«a<Laaa_id) — 0) | 
} JPBtura(rAIW*E).- 

if <atrlaa(laao_id)>i) { 

(void) farlatf (atdanr, •%.: imlid laa** »« \d- 
•xror_prafix, laoo Id)/ 

^ r»tUTB < TAJ LOUT ) , 



)) 



if <({Xaaa_idtO]oaH_uvwE) 1 1 (lait ld[«] >nu lake 
**■ < ( iaaa_id I O ) < tnuaa mi ( KIK~LAVE > ) 
II Cl*aa_ld{0]>toupp«r<KAX_xjWE)) )) [ 



(void) fprlotr(atd«rr, -*a : iavalid 1*m : t« v«« 



iat awultr.' 

if (L#t_SOCCrSS i- atatua) { 
do | 



if "~ (aavoxit; - J|J*** r ^^Ti 
} (»oid) tpriDtxTatdoxr. -lm amaalor orxor: »«\«», 

if ( 



xity — XMJfMIMING) 
(▼old) fpriatf (a " 
naaaao*)/ 

ty t« 7" 



" vaxala?: %a\»" 



la_dl«g_cbocfc <«t*tu*) 
int 



*l*y ; 

if <LM_SDCCESS J- otatua) { 



^9*t_BM»Mao*( tMvoxlty, uwuiai) 
if (Mwrlty — LM_EJUtOK , { 

(▼old) fpriatf (atdaxx, "iK 



•rlty t- 
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,Gop3^ ; ghti989 Z; / ^ 


SOURCE PROGRAM 

lm/command.c 


DATE 


5/23/89 


PAGE # 


' I^6gxc:M6deling Systems • T 


TIME 


1:20:33 pm 


2/8 


UNE# 




SOURCE TEXT 






•••• . i:> ::..:.: . 




PK_MOOeX£KJMAME| , 



PR_USE*_»K» , 



PK JBOOT_LIST1 , 
PP._STAItT_AJ)D*ESS) , 



PK_Wm»OOT) , 
PP_10ST_NAME] , 

p«_inrr_poitT_Mo) , 



P*_TiN_rnx} , 

PR„THC_riJXJ , 



Pit SLOT) , 
P*_DEVICE_*AKE) , 
Pft_SCGMEMT) , 
P»_D*B_HAJCOt) , 
P»_1»B_M»JCEP. FXV) , 



P»_ItrVTSIO»f J , 
P«_H*»_TTPEJ , 



p«_sLOTs_Mine} , 



PP_M0OCL_NAKC) , 
PK_PATTE»*_riIX} , 
M_OCTPDT_n IX } , 

— — nix) r 



PK_H0OCL_KAMEJ , 
PK _>ATT EatN_n LT J , 
PP-_OUTPUT_FILE| , 

p«_Tnawc_nLi:} , 



P*_B«n>_PATE) , 
P*_PO«T) , 



P*_WJUT) , 
P*_KX»IUTES) , 



P*_nLE_KAKEJ , 



kill ft, 
bootjt, 



-Si 



{"••t_b*Md", 
{"■•t_n«fc»«>rlt". 



cb»c*_»b«ll_»ortVM:« , 

locat»_Md*l_2ii«t, 
diags, 

la. tall, 
label, 

tiaia*, 

pl*y~v«ct©xa, 

ra_be©t. 
•at_baudrat», 
— t_a«t_tl— out, 
»bow_loqlc_»od«as. 



0, 



■MS} , 
BMS) , 
BMS) , 
BMS) , 

_tt t BMS) , 

cz_tmq_tllm_tt f BUS), 
10C«t*_rt, NO_BMS| , 

°» BMS) , 

0» NO_BMS) , 

iaitiujt, bus } , 

l«b«l_f t, BMS) , 

•»»«urt_ timing ft, BMS } , 
0, KO_BHSl , 

Pl«y_T««t©r*_ft, BKS } , 
0, BKS) , 

r«boot_ft, BMS) , 

««t_b*ud_f t, BMS) # 
*«t_n«t_rt, bms } , 
0' BMS). 
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bdeling^Systems : : 



SOURCE PROGRAM 

lm/command.c 



5/23/89 
1:20:33 pm 



PAGE # 

3/9 



SOURCE TEXT 



{ " «bov_-od«l«x " , 
{ m aho*r_ymzmioBm m , 



«• p«x««_«t: »n»d x»m MW». 
t p*r**_»t • flttd_Xl*a_pttr«tt<),- 
i pundit » flad.»tri^j>TM{ i f 



_H»«_tto<W (argc, «t«t) 

lttt *rgc,- 

•*xgr()/ 



•truet fl*g_.t -tl*^_«t - o„- 
•txuct puoL«t *p«r«tt_st.- 

«t*rn ^ttp_tmt "Jap**** 

! SUMOS3_5 

»ttttdltt_l»trf|; 

1« (Mt^Jtt^bUf)) I 

{▼eld} ttltttttticszczNT, taadXtt.iatz)/ 

r — **» " 1* e«r_ttrg < «x*c/ ++cur_*rg) { 
ir <*rg^[cur_a*gH0] — '-«)! 

11 Cf« — <«rgc - 1) ) 

|| f*rg*fcur_arg ♦ II I O} ~ 
(void) IpriBtI(«td«rr, 




0, 
0, 
0, 

•ttUtdOVB Ct, 



BMS} , 
BUS), 



•rgv(cur_axg]), 

»_ttx±t(>. jmwmrxxmtMxmm;*/ 



It ltttratt.CttrttTfcux_.rgJ) — 2) { 
r«»_ttt - rittd_fi«g_p*rtttt 



:«a<flag_«t f 



■*•■■_** - £lad_*trl»g_pttra-< £!*«_«*, 
«.(«xgT{cur_*xgj[l)))/ 

™_«t) I 

{void} stzcpT(Pttrtttt_«t>>d«£auXt tiIim, 

«rg-I++cur_ttrg] ) 
j P**"»_-t->dttfl»-d - ZM_T*VT.- 

(▼old) fprlntf<«tdttxx, M«: tuUCttown p_ 
« •xlt<)? r * OP - pr * flJe ' «9 T lcur_argl), 



*: %tt \b». 



■< *r g-jcu r_«rgl * 
tt> ■ TRtJE,- 
t(*rgTicur_ttrg] , 



*£ittld_ttBgltttt«rl»g a )) { 



— — • tlad_ca—tttt»d(«r«-|eux «xg J ) ) ) f 
(-eld) fprli>«<*td«xx, uikttoii ccaU 

«xror_pr«fix, axgrf <rur_«xgj ) .■ 

" rottttmud >fl_g_«t,< 



/* look la loc*i flag tmbl* •« : It iwittt* : 
lf C'l*9_«*> Jfor fi-i_*t->t-c r , ++ri*g_tti) ( 
If (fl-g_»t:->Xl*, — c> | 
xtttera Cltt__sf- - 



it->t*g. 



/* loot i_ global xlog tmbl* »/ 

tor (£l.g_«t - glote«l_flttg_t*i>l«. xl«g_«t->t«g; ++flag_at) I 
If <llag_«t->riag — c) { 

Xtttura £X*g_*t->t*g, 



r ^w>_-**l»9_t*g(tlttg_ttt., *} 

tttxuct: flag_«t *flag_at.- 
caar *»,• 
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SOURCE PROGRAM 

Im/command.c 


DATE 5/23/89 


PAGE # 

4/10 


■"ME 1:20:33 pm 


LINE 0 


SOURCE TEXT 



3& 

f71_ 



Ma 

-JR. 



3*4. 



Jif 



/♦ iiook lii loeti nif fcabla 1* it *xiat« */ 
if <flag_«t) for <»■ «lag_at->tag., •♦■♦flag_at) { 
if (atr capo, fl»g_«t->*txi»g) — 0) | 
rttnn ri«g_»t->tag, 

1 

) 

X* loot H global flag tajftla ■ ■+/ 

for <fl*g_»t - gl©to*l_tl«g_tabla, f lag_at-> tag, ->+flag at) | 
11 <atr_ca*<a, flag_at->atriag) — 0) { 



1 



1 

0, 



ptru_«t • 
fiad_tag_paxa»( tag) 



struck p»rt«_«t •paxa*_at. 

tor (puii_it - pro^t Ubl«, pirii.it- > t«g, ++p4r« at) ( 
if <p*ra»_»t->t* 9 — tag) { 
rttura paxaa_*t/ 



•tract pu«a at • 

* i»d_f lag_p*f«» < ri«,_at , c| 

a true t flag_at «flag_at/ 



raturn 11H t M w i<fl»d flag taof flag at. c) ) , 



atruct ptin «t « 
ri»a_atxiag_paraa!(fiagt_at, a) 

a true t flag_at *flag_«t. 




470" 
471 
472" 
473" 
474" 
475 
47V 
477 

m~ 

*7<L 



«» \a», arror_j»rafl3c r 



g__at - glotoal_flag_taJ>la, f lag_at->flag, flag at) { 
(▼©id) pri«tt(-\t-%c »a\a«, flag_at->flag, flag>t->« 



triog),- 



(void) printf ("\t\g\n-, O' in ad-> ccaaamd) , 
IX ((flag_«t - coaaiatl >flag at) I- O) { 

fox flag_*t->flag. -t^flag at> { 

(▼oKl) print! (-\t\t-%c %*\n- , flag at->flag, 
fl*g_at->atring). 



I 



} 



! — *_vlidation<tag, routiaa) 
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^ightJ?89:;; 




SOURCE PROGRAM 

lm/command.c 






DATE 5/23/89 


PAGE # 


c Modeling^S 


ystems^ 






^ 1:20:33 pm 


6/12 


LINE 0 








SOURCE TEXT 









31 



<sor 

$ 



612 



"63 r 

ZB 
633 



if (puaa_at - f l»d_t«g_p<Lr*»( tag ) ) { 
ntura puM.st->d*flMd; 

rttuxi. o.- uadaliMtf tag;*/ 



d*riM»_p&ram( tag, »t*t*> 

( ■fcruct piri»_it 'ptriajt, 

It <p«ura-_«t - fiDd_t«g_p«r««(t«q) ) { 
p*r«_»t-><l«flM(l - ftat*; 
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HEADER FILE 

lm/command.h 



S/23/89 
1:20:33 pm 



PAGE* 

1/13 




/" *CCS_ID« Cl Tim l.fc XWW 3^1, 4S24/M9 At 07 rSl t45 

struct riag_at ( 

char •atrlag. 

ehmr flag, 
^ int tag.- /:r ;;^«5t;iji px<a»pt_tabl« 

atruct ptxu «t { 

Int tig. 

char d«t»ult_T*ltt«[»ut »trj„- 
char «pj:o^»t_*tri»g/ 
iat ( •▼■lkUteH ) 
int 



COMIDd.tt { 

char •comm). 

int (•xwtiM)()< 

atruct flag_«t -tlag^.tv 

int baa/ >? « nagi* aodaliag ■-; 



alen tlag «/ 



g. Paraaatar tabla Ug ottlaM »/ 




totfiM MO BMS 

fdaxlna bms 



/* bagin aodallng amnion bafora.axacuting v 



»• P*_MODEIX* NAME 
»a P R_MODE LEX_D ISP 
»a P*_uwr 

M PP_SLOT 

tm h?_dey2ce_nakc 

»a FP_MODEL HAKE 
»a PR_PATTEJ»I_FIIX 
»• P*_TIKINC_rciE 
m P *_OCTP CT_n LE 
•a F REBOOT LIST 

• PR_nLEMAHE 

a PR_STA*T »"^ffT 
a Pft_MOD£ ~ 

a pk_naxt 
a Pn_Kjvtrrrs 

a PK_AUTOBOOT 
a P»_«OST NAME 
a P-_KAM0rACTUOT 
a P*_DAB_TYPE 
a PK_ltEYZSZOM 

• F*_I*NES_MICK 

• P1_S10TS WIDE 

■ fj_segkent 

» P«_IKET_POKT MO 
» FK_BABI> KATE 

• P*_POKT 

I P*_TIK_niE 
» PK_TMC_P1LE 
» njBOS MODE 

► P*_LOC PILE 

> PX CSZJt MO 
I PK_DAB_NJUQEX 



Elna pkIitlejmame' 

atruct r o—aad at • xla<3 cob 
a truce fXag_.t~.riDd naxaa i 
atruct flag_«t •fiad_paxr -~ 
int aat_4axault( ) 
char *9*t_<SafauXt()y 



> 

10 
11 
12 
13 
14 
15 
IS 
17 

ia 

19 



24 

25 
2fi 
27 
2t 

2» 
30 
31 
32 
33 



.atx±*g< > t 
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.C6pyrightA989' 
^ 1 -""terns 57 



SOURCE PROGRAM 

lm/display.c 



5/23/89 



1:20;34 pro 



PAGE # 

1/14 



SOURCE TEXT 



L .•/• MOCS<XVt dlapXar-c - 



2-XO , at 15*44 : 1* 



llBClud* 
(include 
(iKlute 
•lacluoa 



<atdlo.h> 
<ctypa.a> 
<«7a/fcTPM.k> 

<MtiMt/U.k> 



llftef VMS 

liBClud* 

#•■41? 

tiMllldt 



~Wl f lacluoa 



I lacluoa 
llacXuoa 
llacXuda 
tlKlult 
» lacluoa 

char <a*«ta£] - ' 
J - 




pilot vita XO« 



caar latin - - %-)2a%«a«»a«»at»a%»a\B»; 
char tat2[) - " «-32a%M «M %»d ltd %8d \a-,- 
char tetJf] - " *-12a%»*»*d ««d »«<a %ad \n". 
caar lat4f] - - »-20a»-l2a%-7a %~I2« %-ta%-€a 
caar latS{) - - %-20a«-12a«-7a «5d / »-5d %-■««- t« %a\»«, 
etar «■*«[) - -%-xa» «-l0« J»-t« %-i4a »-i4* »-»* \n- 

caax tm*7[ ] - *-LOa »«a %*• «5d / 



typadaf caar prlatllaaf ill . 




l»t a*r_eaa><), atr.acaa 

-atria-Lit (>. 

arxor_pr*fl».(Bax_i 
»Boot_Boat< ) ; 
caar *atrl»q_li 
caar 



txl.- 



-5d «fs / %-** %3<j / *<j\ B 



■ ^laawaaltl** v «tr t»9 m^ttM ; v 



diaplay_i 



loaa ictlw f«au, p«t_«iloc, pa tat, 
loaa; -list Ot «MT«; 
loac Ujw «utai, 

«*ar » « XlatjX _n— ar a — • , ••Xlat of boat : 
caar ©1101, crxol, ~ ~ 

caar ldla._atx( X01, 
caar wu,uh(»] , aoat_aaBM>(«0], 
priatliaa •aaox_axray / 



LM 



P**_l«a, actlva_laataa< 




/*:>«j«*-^ta total 
LM_CUCX ( la.laqulr • 



(void) priafcf<-\«-), 
{▼old} priatf(-\-%«\- : 
(▼old) prlBtX(-\a->, 
(▼old) prlatX(Ca*a, - 
(void) prist* <£■*.«, 
(▼old) priatT(-\»-), 



4llat_of_u«ua, 
- *lla*_of_ua*r_», 



" Dvrlcoa- , 
"Mtllc/Prlvata- 



- P«ttax»«-, 

"Uaad/JUlocatad- 




r(*li«t_of ua«xs r 



•r(»ll»t_of u» 
patat) pafc_alloc < 



Uf.NmaCR_0r_PATTEIM$_ALXOCATED , 



tpat_alloc).- 



W_CItcr_TO(d«p_u««r_cl» 
la_laqulxo_ift 



it <t 
} ola 



(*liatj>r_uaox*. 
an_avaaBsK_Or_ACTI VE_IHSTANCES 
;_TO(d»P_uMr_clMmp , 

l»_laquixa n uaar ( •llat_of_u*ara , 

^ACTIVE_rAULTS 



lactlvc^laataacas) ) , 
»acfclvo_.£aulfc*} ) ; 



f- iM^suocess) { 

(▼old) aprlatf <idla_str, * 
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SOURCE PROGRAM 

lm/display.c 



5/23/89 
1:20:34 pm 



PAGE # 

2/15 




SOURCE TEXT 



/ (34 * «0 ■ 60), ldlv.tlM - idlo tlM % (24 * CO • 
/ (SO * CO), ldla_tlao - ldlo'tia* • (CO • CO); 

/ (CO); ldlO_tl»a - ldlo_fci»a * (CO),- 



IX <<1*T« > 3) { 

IX (12 < hour*) day* +- 1,- 

(wMJ *priatf (idl«_»tr, -%3d d«ya", day*). 
I «**• II ((0 — day*) *fc (0 — hours)) { 

(void) sprlBtf atx, - 42d:%02<3-, 
1 C 

• day* * 24,- 
(wold) «pxlatX(ldl«_*tr, -%2d:%02ds*02d" 



(u*ox_ »rr*y 

_ M, bOSt UM , 

•ll*t_or_uaor* ,~idla_*fcr , 

- _. pri-r_part*, 

■***»9_it(pat_lon, b, 10), 
a*xlaa_lt(pat_alloc, c, 10), 

•Ctl»_iMU OCOX , 
•CtiV«_i aUlt*) 



«lxoof (prlatllno), itr,.c«p). 

*lxoor< P rlntliao), ™«_«fcr_. 



*lxoof { *K>d«l«r_nai 



LK_CnCCK ( l»_*«locrt._aod«l«r (BOatltr.MM ) ) i 
(void) di*pl*y_w*io*<ooa*l«r_na»« ) t 
xoturo (SUCCESS). 
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SOURCE PROGRAM 


DATE 


5/23/S9 


PACE# 


lm/display.c 


™& 1:20:34 pm 


3/16 



SOURCE TEXT 



36 



losa <-<U»pl*y_ function) <),- 
{ 

cUr Mltct«djMtel«r(Mx_str] , 
lo»9 »t«tu*. 
lot Duat>«r o: 
char ••li*t_©*_«i 
cbsr bogtuflO], 



«r_Hs*(* 



«r_of_Md«ltra , fcll* t.«I_M4iltii ) ) t 



it («Utu* t- SUCCESS 1 



(▼old) prlBtr<-\»-). 




) 



< (Mabu_of_sod«liri - 1) 
( display_f usctiop 
•(list ' 

lr < *ttuu t- m..nwt) ( 

(void) lo_9*t_la*Ntt( -Prosa rttum fox 
boous, 10). 

<Toid) P rt»tf(-\i'); 



J *lM { 

) 

audoisx : lav-ts* lis* «/ 
atstus - do_a*owjpax_sooaa«*<dlaplay_fu*K:tioB, »od«l*r_n«a») „• 

If (atafcu* I- LM_r*«0«) I 

(void) lMjit_laput(1tMt J 
(void) prli.trr\n")- 



10)/ 



to _» 1 ^-J^_"w«»«i*r<«*l*pl«y_«w^rt±o«, Mdiitt.iiM) 

Los* C<Jl«pla T _fuactlo») (), 
M**x •Mtelir.oiM; 

loa* »Ut»u, 

ISfc^SOVOXlty, 

•tatiu - ll MltCt.M 



1£ (Statu* — LK_EUOIt) { 
latf(-«a 



V»*\- 



(vold) prlii 

lo ( 

lSjfit_MiM|t( tsovwrlty , 

if ((Mmitr -- uc.EHKNr) || (mrit T — uf.ifiwrac) ) t 

(VOld) prlDtf<-%«\B-, — My ); 



1 

! valla ( 

1 tlM { 

( *<Usplar_f uactloa > (aodolar. 



3l 




lty t- XJK_Mp_NCMtC_HESSAC£5 ) , 



display i 
casr 

( 

ebsx bttfl«r[12t) 
losa total sodal 
lOOO aTall~a»dolsx" 

XOOO. WDM Of UM1 

loa? mmbm 
looo MHO* _ _ 
looo it ax_of _pols, ... 
loao acfcivo faulU, rov_ao,~ 
looa Statu*/ 

ciur bl[10], t»2[10], UUOI, M(10J, toSflO); 
IVjmcmjCTV c»u_ld struct; 
■OOT_ST»»r- 

I*_C*ec*(l«_ioqulx« 1 

(LK_TOTA1_N09CIXR_MM»T, fc total aodolox ■ — nrp)- 
LM_CMXCK(l«_iBq«lx«_»oOolor ~ 

( IN^TOTAL PATTEWS , ttotslpsttaxn ■mrr)), 
lH_CBSCK(la_laquin_aodoaox ~ 

(lM_AVAXLMUC_M0OCin_NIN0«Y, fcavsll soda-lax Morv])/ 
IM_CSBCX<1b laqvlM aodolor * 

{ Ul_ AVXI IAS IX _ P ATTTJOJS , <.avall_patt*rn MOIT) ) , 
LM_CaXCX ( isqulxs andolax ~ 

( IMJKVMBa'OT USERS, IW*M of UMXf 1 ) , 
l*_CBECK(la_laqul*o_aodolox- 

( LM_MlMBEX_or_ LAMES , tiirtu of ltMa)), 
LK_caECX(la_l»qulro.Bodolor 

I UC_«IMBC« - _Or_SIOTS_reil_lAKE f iataabax Of slots) ) . 
LM_CSXCK ( l»_ 1 dot» Ira andolar ~ ~ 

< LK_KOKBCS_Or_PACS , 4w»0»r_0t J«C« ) ) , 
Uf_CsXCX ( la_ lsauixa.andslax 

( LM_NUMMEK_Or_PMCS , t— DOT Of J— ) ) i 
Uf_CSECK(lsi_lBqulxo ■odolax 

(IX_NUMBEK_Or_PELS, hum OIT Of_pals) ). 
lm_cmeck ( ls._iaquirs_sodolsr ~ ~ 

< LH_MUKBCR_Or_DASS , IMSbir of dabs)).- 
m_CMTCt ( l»_lotpilre^»M€lol»r 
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SOURCE PROGRAM 

lm/display.c 



5/23/89 



™g 1:20:34 pm 



PAGE # 

4/17 



■. : .. . ' •■■:..::■:■>■••.■-.•:-:::..•.•;■ 



SOURCE TEXT 



387 

3*9 
370 



3$ 

_378 
_J79 
_3*0 

_3«r 

-Mi" 
_3S5^ 

_3e6~ 

3*9 

394 

# 
{ 

40l" 
402 
403 
4CM 



3F 



3iq: 



_4ji 

-4.13 

£1? 



I4i6~ 

_4l*_ 
4l j 
4*L 



423' 
424. 

426^ 
427 



<29 
430 
43T 

431 

43 3 

434 

53r 

43T 
437 
43jf 
43 9" 



44 2 
_443j 



-445 
-447" 



350" 
_451" 
-452 
_453 
454" 
IK**' 

357 
_4S» 
,459 

-46dL 

— s : 

4*5" 
466" 
467 
468 
_469" 
470 
47 f 
472 
473" 
474 
475" 
476" 
477" 

3$ 



LK_CBECK( la_lacj«lx*_' 

(iK.nnoj 

LM_CaXCX ( la.laqulzvji 
(Uf_9 ™ 



K ( l»_raad< waO m lm t 
(u_los*9) 
<CtMT *) «*i 




t«CtlTa_loSta»C*S) ),- 
A«CtlT»_«*Ult») ) / 

(«_loa«) LMJNVSltAM_MEMOItY, 
91 (u_loog) * li»ot{ BOOT STRUCT ) 4 
at. Utltmjj/ 

MM r CV O>0_ID_PB€H, 

<u_loag} slxaof < cpu_l<3_atxuet ) ) 



t©tal_s»dol< _ 
■▼«U_»o<a«l«r_i 



(▼old) printf<-\a-). 

(▼old) printf (*\"%«\- LH-K 

(▼old) prlatf(-\a-)„- 

(▼old) prlntr< t»ti. 

(▼Old) prlatf(-\n-).- 

(▼old) prlBtf(Ma. 

(▼old) sprint* (butter, 

(▼old) printK totl - 

(▼Old) prlatt(f»tl 



{MEGABYTE / 2)) / MEGABYTE. 
(MEGABYTE / 2)) / MEGABYTE/ 



{ 




loag p*c(41 
loag 1, j, slxa 



»aa_a_pac - 0/ 

' Ov 

^ ^ ^ t _ o, 

for (l - O/ i < j 
P*ctll 



for (1-0/ 1 < ■ ■ I _ 

1MJCMXCX ( lm_±mqmlxm lnt(t, 
12 <lM_TJror — kM.lJK) I 
P«c(l) - 1.- 



l«aa_«<rail[4) , 



f 

1M_IS_IA*E_TJSABXE , 



*aa«_«_P«C)), 



(3 -0/3 < 

1KjCXECK(1» laq«lra_paa(l, } 
If (<13« * 1B2«) — alia) { 



LM_KTMJMC«_Or PANS 

LM_P AM_MEMO«T_SI IE 



) 



} 




LM_ AVAI IABLE P ATTEJttf S , ((li M •▼«11(1])))/ 
IM_T0TAL_PATTEJOIS , fc(lajM_BMaUl] ) ) ) / 



UC_CaXCK(la_laajwlra llM(i 
LM_CmCK(l»_l ■ l |all*,laaa<l 
OiM.tTtilliJ ♦« 25*.- 
avall _pattsuni — n *- 25 ft/ 

UMd(l] - l4MJHB[i] - l*M_aY«U.{l] 

1 

) 

(void) prlatf(fnt2, 
(▼old) printr{-\n-) 
(▼old) prlmtx<r»tj, 
•trloo^lt( —l i_p^», 

(▼old) prlstf(f«t3,~"512E 



(▼old) prlatfffatl, -Total pattern M— ory** 
atri*g_it(t " 

stri*q_i*<l«»«_»—fOJ , b2, ft) , 
4trUq_it(lM_MB(l] , b3, S), 
•txl»3_lt(24so_N*t21, D4, ft) , 
«fi»9_l^C24M.MOf 31 , D5, ft)}, 
(▼old) pri»tf(-\B-),, 

(▼old) print! (rati, -rattan M—ory ATailabla", 

a fcr i *g_ 1 1 ( *r«ll_p* t 1*xh_mmo j-y , bl, ft) , 

*tri»9_it(la««_«v*iaC0] , W, ft), 

•tri»g_it<l«««_«v«ll 11], b3, ft) , 

stxl»9-lt.(laB«_araia{2) . , ft), 

«tr±»5_lt(lw*_«v*ll(3I, b5, *)),- 
(▼old) prlatf (fatl, -rattan Maanry AXlocatod", blaaA, 

«trl»SUit:(aaa*iroi , bX, 6), *txl»g_lt(uaad[l] , b2,' 

atrl»g_lt(aaa«lt2|, b3 r ft), atxl»o_lt(wa«df3I # b4 t 




P«el01, pacil], pacr2), pacI3J). 



«Jl4 



loag laataacaa(4) , 
loag 1, aaa_a_pac/ 



Xor (1-0/ 1 
laataacoafl] 



faoltat41. patla[4]/ 



for (1-0/ 1 < niaab*r_or_laa*a, 1-M-) f 

IM_CBECE ( la_laquira_laa«f< 1, LM I S_LAKE USAB LE , ft baa a oac)). 

If (LM_TRTC — baa_a_pac) f 

^XXCE(lai_laq«lr«-.laaocl f XJK_HUMBEB_or_PEXS . ft(p«laU] }))/ 



faults). 



} 

) 

(▼oidl iBataacaa_pax_laaa(taataacaa, 

(▼old) printfC\B->.- 
(▼old) prlatf(fat3, "maati ■ i of ■ 

loataacaatQ], iaataacaatl] , laata» 
(▼old) prlatf(fHt3, "Niafeu of Simulator Faults" 

faultsJOl, faultatll, faultaI2) # faulta{3])/ 
(▼old) printf (f»t2, "Pirn Elactroalcs Modulaa- , 

™m**c_°t_rH*. paaslO], palstl], pala[2] , pola|3))/ 
(▼old) priatf(-\a-)/ 



blast, 
12], lnstaacasiaj ), 
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Ibdeling-S^sttms 



SOURCE PROGRAM 


DATE 


5/23/89 


PAGE# 


Ixn/display.c 


TIME 


1:20:34 pm 


5/18 



SOURCE TEXT 



_4»2 
„4aS. 



_490 
_49T 

_40« 

_497 

3iE 



cku ••liBt_of_boat_B« 
loao Mafen.ot.uMr*, 
lo»a «Uit_of_u*«j«, 



■r« - 0. 

(void) a*latf(- Aetlva Dmm: "), 

lM_CMBCXflm_tmq*lxm_umm x_llat Hurt «r pf_unri, Mist, of uaaxs, 

*liat_©f _bOat_BB»Ba , tliat.ofllMr.BlMI ) > i 

for (1 - O/ 1 < labtr.of.iwri; i++, liafc o!_hoat_aaw*H , li»t_or_u«tr_niM»+-f ) { 
<vold> pri»tf(- *liatof_u*ax_Ba«BB, .J.l.t_o£_ho.I_ n — «). ' 



If (0 — <(XMl_UMT*) % 4)) 

(-void) prl»tt<-\n 



It (0 t- (iml^M) % 4)) 
(▼old) pxlat.f(-\B-). 



{ axtaxa chtr «l»»l_t««ios, 
cliuur aodolax.atx 1*9 { 100 1 , 
loa? iUUi, 



3F 



it («t*ttt« — LM_SOCCESS) ( - 

(void) lo_caocfc(lBjraad(»odaiax_Baao, <u_lo»o) 1* modeler memory, 
(U_loaq) 0, <u_1obo) vaxaioa_addxaas, <u loaa) 100, 
(«tar •) oodalax.stxiao:, i.tatu*} ~ 

•txcpy (andalax.atrlfr?, --), 

(void) pxiatf (-\B-),- 

(void) pxlatf (- IM-IOOO coxa Modolox Coda Vaxaioa: \m \n", ax tract varsioa(Bodalax striaa) »■ 
} Cvoid) pxlatf <- lm-looo -oat Jta.iOaat Cod* Vox. too : %«\.- , ^^.ct_^i?onT^l!^itonT! , ' 

It (boot_M»».aiti*oot) { 

char toot far (u*x_«tr ) .- 

(void) pxlatf (- Modalox la eoaflauxad to tutoboot fro* \m <««) \b" , 
boot_kut(boot_««»«.bo«t lataxaat addraaa) , 
j j «t»i^_i»ta*oat(tooot_aava.aoat_iaiaxaat : _ai»dr-aa, buffax))/ 

(void) pxlatf (- Modalox la coatlourad for awaual boot \»- ) .- 

(void) pt lBt^( j\»*), 




(void) apxlatf (atrlag_iBt*xaat_addxaa«, "%d.%d.«4.ur , 
((Oxrroooooo t lataxaat addraaa) >> 24). 
((OxOOrrOOOO t. lataxaat_addxass) >> L«) , 
((OaOOOOPPOO 4 lataxaat addxaaa) » I ) , 
((OxOOOOOOrr 4 lataxaatZaddxaaa) » 0)). 

xotuta ( •txlB9_iatax»«t_addxaaa ) , 



ekar * 

oxtxae t_vax«ioa< laul_voxsloa ) 



if < ( hull — laMi.voxaloa) If (0 — atxlaa(l»ai vaxaioe))) 
xatuxa CPK-11.0 -), " 

it (0 — (a 



atxxcbx ( lauijvaxaioa , '.-'))) 
("uaJcaowB vaxaioa • ) 



/* but ^oat 1 
t - a. 

wbila («t) ( 

if (i(ioprlBtet))) 



xatura (a+l), 



t^ba, : .>, V */ 
.:•:'-■♦/ 



chax • 

boot_boat{ lataxs«t_addraaa) 

uasigaad loag iat«xaot_addxaas,- 

atxuct boataat •aoat.oatxy/ 

tooat.aBtxy - oatbostbyaddr ((cbax •) Hataxaat m 
if {NULL — bost_aBtxy) ( 

xatuxa ("(okien boat>") 

) 

raturn (ho«t_wtrr»>.»w), 



4, AF_INXT), 
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MpaehngTSystemsTvl 



SOURCE PROGRAM 

lm/display.c 



5/23/89 



™ B 1:20:34 pm 



PACE# 

6/19 



UNE » 
601 



SOURCE TEXT 



007 
<50* 

— 6~fo\ 

:zpr 

too" 

621 . 
622_ 

624 



▼Otd 

r •ad_*T*rr_f oxtb_byt* < nodeler _n 



aas, buf£»r, six*) 



cast •buffer.- 
u_lo»g tlxt; 

lBt 1,- 

long jutua, 

for (i - o,- 1 < slxe, { 

(▼old) 1- C Wet < 1* r««a < «Kx31-x_n«*« . ( U_loag ) IJ< MODE L£R MEMORY , 
tU._J.OB9) O, (u_lo«,) KMlMI, {U lOIMJ) 1, 

(cnar •} buffer + 1, tatatus}). 
address 4/ 

» 



•txlng_it(-r«lu«, buffer, six*) 
long value, 
cbar *buffer.- 
-bort slxe.- 

{ loag B/ 

static char suffix U - 



If <valu*>1033} I 

▼slue - (TllM ♦ 512>/1024.- 



If ((0 1- Ttlw) *t (O ▼alue%1024)) I 
— ~ (▼slue + 512)/1024.' 




(▼eld) apxlat^f (t 



>_buffer, MLUc-, -«!«., «iirix|nj)/ 



II (stxlmttMfLtaffti) > six*) 

(void) strcpy (buf fer, ■*•), 

(▼old) strtrpy( buffer, tj 



1?*: 



iN(iMUMM, faults) 

lsstsaces[ j ,- 
faults! ]. 



*llst_of_de^ice_oia»bers, 



(1 - 0/ 1 < 4/ 1++) { 
instances fl] - Oj 
faults 11} - 0/ 



*list_of_d- 



LM_CsXCX( :is_lnguire_deric*_lixt ( -nu*toer_of_d*ric*s , 411st_pf_de»lce._»ui 
for (i-o.- 1 < a*asb*x_of_d*-ic*a ,• 1++) f 

d*rle*_aia_b*x - llat_of d*rlca_Bia«b*rs( 1J . 

^-^55* ^_l»qulr*_d^-ic*(d*rlc*_»u^>*r, Ut.mMOC or ACTTVH INSTANCES, * instil, 
LM_C»XCJC ( lst_lnovlre_deTlce ( deric* msbtl, LM KUMKK OP~Ju7IlVE~rADl.M^« *irT 



for <3 



5 < dsns.. i 
_CsXCX(lsi_i»qulx*_dai>_locatloD(d*Tic* n\ 

fOX (K - O.- X < IOCS; X-M.) { ~ 

instances! lanes fx !1 +- inst,- 
faults(lsa*slKl3 -m. fits. 



3, 4 Iocs, tlanes, fcslots)). 



710 
713 

. JI712: 
713 

3SP 



dlsplay_loglc nodels<n 
' " »*»tl # - 



enar locations (SO? , «e; 
long i«btr_or_dnlcti, «1 
caax **llat_of d*Tic*_nae- 
caar *r*t string.- ~ 
prlatllB* *d*rlc«_axxar, 
long o*T_atatus.- 
long active i # - 
long acti-e_f f 
caax d*b_tvp*iao].- 
caar dab r«T{I0l . 
caax err I to j, 

long Iocs, *luu, * slots t 

lose 1, j.- 

long m_ii*nliii . 

/» tor each modeler -/ 



»ooeler_n *-*),- 



(▼old) prl»tf(-\B-).- 

(▼old) prlstf <"V%»\- LH-10O0 Logic Models \n 
(▼old) pxlatf (-\n-).- 
(▼oid) prl»tf(f»t4, -logic Model-, -lanes", -Derice", - 
(▼old) prlntf(fat4, blaaX, blank, -status", - 



Slamilator" , 
Instances- , 



-Adapter" , 

-Type-, 



-Der.- 
blaafc. 



bli 



Jt).. 
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SOORCE PROGRAM 

lm/ display. c 



5/23/89 



1:20:34 pm 



7/20 



LINE # 



SOURCE TEXT 



721 

723, 

^724, 

T2£i 



741 

~742l 
744 

>48 

-P 



(void) prl»tf< -\»") . 




dovlca_array • 

for (i - 0, l < m 
device 



XJf_CaSCX_TOfl04L.i 



tr_Of_<toTlcOS • BtZOOfCprlBtliBO) ), 



(void) atrcpy<dal 
W_CMCX_TO( lo4j_i 



e - loeatloM/ 
for (} - o, J < 
*e+* - + 
•C++ - «o* ■+ 
if 0 < loco 

•C++ m • 

> 

•c - •\o , / 

(▼old) aprl.tr < ( 
locati< 
(dev < 
«ctlv» l, 



li»t_of_doTic«_B»bor« [ 1 J 
■od.clMMo, l«_l»qulxo_dovlco(doTlco_Btabor, 

. , . A "»_DCVICE_STATOS, W«T_iUtUJ) ) , 

■ed_clMMip, l»_laovlxo_d4rrice(dovlCB_BuaBmr, 

L*_KOKBEB_OF_ACTIVr_I»ISTAWCES, i,»cti». 1)). 
l_cleaaa», lo_lao^lro_devlce( device gwtei, 

LK_MUK»E*_Or_ACTIVE_rAUlTS , Wctlr. f)) ,- 
la_laojulre_dab( device mabtr, ~ 

(lose) 0, LK_DAa_TY»E , *ret *tri»g)). 
rot_atrla«),- ' 
>a«a>, la_laquire_dab< device aiaobor, 
(loo«) 0, LK_DA»_KAEE*_KEVisio*J, 4nt atzlM)),- 
xet_atrlao). 

% ~ , *-T'1 rr_fl itr r i1it1 r«_aiaalia i , 

(lOBO) 0, 1K_MB NU£I , trot .txing)). 



r_<Wl>_loc«tlO» ( dOTlCO.O 
(loae) 0, 

1~) I 
- X) 



c h a r • ) <devlce_arrav • 



acti»e_r, d*t>_tvp«, oCr, dao_: 



•li«t_Of„deVlce_B«»ea++ , 



fOT (1 - 0/ 1 < 

} (void) pjrl»t*<- 

lo9_Bod_cXo«Bup : 

(▼old) prlntfC\B-); 
<«M((eUr ») " 



Idefiae lAOT_omtt 
tdoCloo 9AM SIZE 
•define PEL_SIXE 

tdofiM »zL_orr*rr 



array, <l»t) 

' iee_«rx«y , ( tat ) 



_of_devlcee,- { 
, devlce_arrar 1)/ 



_<W*1«MI, ai*eof(priafcllBe), 



{void) priatf c\»-),- 
(▼old) prl»ti( 
(▼old) pri»tr(-\-»«\- 
(▼old) priatf{-\«- ), 
LM..CAECK ( la_Ml*et_ 

(▼old) prl.tr (- 
(▼old) pria«c\B«). 



if ( 
if (»ai 



(rAii 
: — 

( r AI 



«>). 



_cpa_p*ri«ioi<»od«l«r_» 
loa(a 



ID Revision \a-),- 



(▼old) priatf(-\B-)/ 
if (FAIUTO — diapla. 

(TAX LOTUS). 

(▼old) prlatf ("\n-)„ 
if (FAILURE — dlepleyj 
return (PUUHE), 

(▼old) prlatf(-\a-)„- 
if (FAILURE — diaplayj 
return ( FAX LURE ) s 

(▼old) priatf(-\B-), 

rotura ( success). 



diaplav_qpu_rovlaioB(»odolor 
char ~oodeler_naae,- 

ID_PROK_CP0 cpu_id_a 
reed_everv_foxttt brte<: 

(CBBX 

if (XD_CaTCZSUK GOOD — 

(▼old) priatfc cn 



BB_rovlaloBB(Bodolor_i 
■l_revl«ioa«<BOdelax_i 



• )) 
o)) 



'ior_B«BB, (U.lOBO) CFU_lD_FROM, 

') fccp*i_id_« tract, < u_lona ) aixoof (cpu.id.a tract) ) , 
id_eb 



ukb. coBOXlc . boaxd_ typa , 
ito.royiaion < cpu_id_«txuct. ooaor lc . roTiaioa . 



%4« \D- 

_id_*tr« 



-goaorlc. 



._lQVBl)),- 
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^Gopyrig! 
;togic M 


odehng Systems- 


SOURCE PROGRAM 

Im/display.c 


DATE 5/23/89 


PAGE # 

8/21 


^ 1:20:34 pm 


LINE 0 

Ail i .i. 


SOURCE TEXT 




(▼old) pri_»tr<- 



ID WOM READ EJUOK 



V73 

*74 

ft: 



io_»«oH_wa ta^_id_struet, 

r«d_«T«7_forti_liyt«(»o«tol«r_B«M , <u_lo»g) BC id PMH, 

«caax •) tta^_icJ_»txuct, (u_ioag) six*o£(t»g._id_struct) ) , 

If (ipjCRCCSOMjcooo — ld_ektck«H( (u.eku • ) & taw Id struct)) f 

(Told) prlitlC Tlai^ GtMritor ~ «-4d %4s Vn- 



{ 

(▼old) ptlitlf Tl»l*g I 



ritor 



ID PKOK PEAD 1 




LK_C*TCX ( l»_l^drt_W«tltr( I*_NTOIBEJt_OF_LANES , f »1>«l_nr_l>B« J] ) , 
tor (ltM - o, < — a i r .ot.liHi; lmm+++) { 

LM_cxrcx« ia_iaqttUr«_la»o( laao, lk_is_Laxi:_csabu: r fcku.a^c)); 

if (UCjSltVE — a«s_s_pac} C 

r*^_«*^_5ortto_aYta(B»dsaar_as»a, (U_loog) 1MB A fAC ID VMM + UME SIZE 

Ccto r •) «.p*e_id_.fc™cfc. <u_lo~n *±x*atJ P Zc l5 struct) J, 
11 (ZVjeascxsimjBaao — id_ca^k«aa<<u_caar •> * iSe Id struct?) i 

(♦old) priatl(- p.ttaxn CoatrollarT l+am %c I w 

. + P«e T id_atruct.ga»«*lc.l>oard typa, 

eroata_ra*lsloa <P«c - ld_.trwct. 9 *a«r±c-r*wl»i5o'^ie 
i) prl»tx<- 




loag Iim; 
loag j 
1*»9 L 

long paa_slx*v 
char t>U0J, 
ID_prok_pak p*»_ld_«truct. 



LM_C*ECX ( l*_l*qw lxo_»odol«x ( Iff, 

lor (Km - 0«r las* < Mato«r_of_.la8*s,- ls**++> ( 

LM_CmXCj: ( l»_lsaulr «_la*« ( 1*m . IHJlSJUatEJOSimtX 
if <LM_T*TTT — *a*_«_pac) { 

LMCMECI < ls_laqulr*_laa«( Xaaa . LK_NUHBEP_Or_PAlCS 

lor (paa - 0/ paa < pasta,- p— i i ) I 



:_of_lsaas)), 



*-fc**_«_pac>), 



I*_CaXCK<la^i*qulr._p*«<l«»a, paa, LK_PAM_HEH0KY SIZE. tpaa siz«l)y 

X^_0^r T _10J^_bytO( ? odjlor_S«^, (u.loas) ZMlf_A.PAH_ID_PJtOH "L«fE_SIZE • las* - P«f_5XZE 

(c »ar «) 4pas_ld_ struct, (u_losg) alxaof(paa id struct) )- 
11 (l»_C«ECEStm_cooD — ld_ctoacksus.<cu_cnar •) t Fs«^idstructi ) f 

(▼old) prlatl<- %. Past Pattara itaoiy, t.** 5 C itxip id %-4d %4s \a-, 

Croat. rs^SiTrpii'S-:^^-^^^: I^ld_.trucJ%^lc.»>oard_typ., 
j , lM t Crsst*>_r«wlslo» ( pa._id_struc t . ga««ric . i^taloa , pa«_id_atruet.9a»axlc.oc©_laTal) >, 

(void) prlatt(- *s Past p.ttaxn Jtwory, las* «c strap « 
j sfcrlao_lt(pa«_slx«, to, 4), lass - ■-• 



r a turn (SUCCESS) s 



displsy_p«l_rarlslOBS(: 
char •andalsr.aaaa,- 



long lana,- 
long slot, 

long aus*er_ol_slots; 
long suatoar_ox_la»«s.- 
loag fcasaoacy 
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SOURCE PROGRAM 

Im/display.c 


DATE 5/23/89 


PACE# 

9/22 


""ME 1:20:34 pm 


use m 


SOURCE TEXT 




XD_PKOK_FCL p*l_ld_»trwet. 

LM_cmrCK( L»_l*qulx«_»o«»«l«x(IX_KUK»EIt OF_LAMES, fcM**b*r_of 1*B**) ), 
U<_C«ECK(l«_l«q«lx«_»oa«l«r<IJ«_ai:'--Tl~or_SLOTS_p«_iAliE, tiwbw,.or,ilota)); 

f or (lut - 0/ l&M < Mhlf,of_llMI; 1«»*++) { 

if (LMJTXTO — b*-_«_p*C) { 

for («lot - 0v Blot < Di»b«r_or_»loU, *lot-~ > ( 

XM_CaECK<la_lnquix*_p«l<I«»«, «lot, IX_DOes_PEL_EXIST , 4A«s_a_p«l) ) 

if clk_t»ot — fc**_«_p«i) { 

• (■odtlti^UM, <u_lo«9) PCl_ID_MOM + LANE OrrSET + PEL_OITSET 

LAME.SXZE • Iim + PCL_SIZ.r • «lot. 
(coax •)fcp«l_ld_«truet, (u_lo»g) ilxwf (pol_id_*txu*rt) ) , 
If ( XD_cacCKXDM_COOD — ld_cteck.MM< < u ckw *) 4~p«l_l<l itruct)) { 

(void) priatf (" Pla Electronic* Modulo, Loo* «e Slot %<3 %-4d «4« \n" 

l«o* + * A* , *lot, p«l_i<a_«trt»ct.goDorlc.t>o«rtl_trpo, 
j ^cro*t*_r*Tl*ioa (l^l_ld_*truct.oo««jrle.r*Ti»loB,~ I M»l_id_»truct.o**oxie.oeo_l*wol)) 

(▼old) printrc Pi* Electronic* Modulo, L«»* %c Slot «d j 

1*B* + *A' , *l0t)v 



ID_KAX ECO) ) 
1). 



»t < ID_KUX_BYTES .- by to cwut++) 
(CbKkMB << 1) ♦ (<CB*Ck.*t>* fc 0X«0) >> 7 ) 

ebocfcmai +- •(oddx*** ♦ byte_cou*t) j 

— *■ — *~ oxrr.- 



_JL<*t 
_1059 

3o*<r 

Door 
_io*» 

_1070 
-.JWl" 

iW 

_1074 

M. 

I 1077 

Li.ort, 



1 if dor vns 




oxtexa 1st 


SO**H_STA»LE P SOK*M_NOSZCMAX./ 


vas_q*ort (b*M 


, alooiU, «ix«, COBOOXIOOB) 


CB*X 


•boa*/ 


lot 


tlOSHtS; 


lot 


alxo,- 


lot 


(•eojpwlwnK),- 


1 

loog 


aort atatua^ 


1st 
looc 


1/ 


abort 


coo text, 
loo^th/ 


coax 


•curroBt_rocord; 


atruct 


d*c$d**criptor d*t*_doncrlptor.- 


abort 


•kort sli*. 


lOB? 


fl*«*7 


lo*9 


fll* bloc*.*,- 


C**X 


MH.fUM; 



m**_f He* - 1 t 

fil*_blocJta - zoo, 
fl«9* - 0, 
*bort_»lx* - sl**,- 



cob text - o, 
l*aota - six* - 1.- 
fl*9* - SOX$K_STAbIX 



SO*SN_WOSZGMA1.,- 



<t* t*_d**cxiptor . d*c % W_l*BO th 
dat*_d**crlptor.d*c$b~dtyp* - 
dat*_o**cTiptor.dac$b_clB«« - 



OSCSX DTYPE Z f 
DSC«_CIASS~S, 



«rt_*Ut»» - SOKSBECIN_SOKT< 0 , fr*bort_*izo, fcfl***, 

4Iilo_block* r coaporl*on, 0, 0, *.B*ai_f 11**, icootut), 

fox (1-0/ 1<*Z— iti,- 1-m-) l 

<l*t*_d*»cxiptor.d*c$«_poiBt*x - currant record, 
»ort_»tatux - so*$*XLEASE_RTC ( fcd*t*_d**crlptor , *co*t*xt>,- 
curx*at rocord size.- 

J 



000045 
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SOURCE PROGRAM 

^j^^^^ B lm/diq>te y .c 

^ """"" ■■■■ ■ I »~> ■ .: - 



5/23/89 



1:20:34 pm 



page # 
10/23 



SOURCE TEXT 



_10*T 
_J0*7 H 



1089 

X090_ 
_109T~* 

10*2 

1093 

fow" 

J 095, 
__109^ 

_i.WL 
109V 
_1101 

-JUHB. 

1104 

I105"" 1 

1107 

nos 



data_<to«crlptor.(lTC$«_polst«r - 

»r»Mtur«_MC {Kliu 



•ort.status - S0KSEMZ>_50KT (iconUxt>, 



l*_MtX_cwp {Ml, 



ml 

11, 12 



11, 12, 



COaUxt » ^*/~t::W;«ll«fl;^:^m^^|| : :^ 



It (atx_csp 

r«tUTD(0); 



<«i. 



*2) 
*2) 



(-I).- 
(!>/ 



175 



5,353,243 



176 




La oox* douhlo-tjuotod atxiag.: 

If BOd 1* tWO >1«CM! VlMM 
1: |H I t MMWftf Ufa la. thO 



J atatlc cku 



ld_hal»tl - 

"This I unction lahola a Bw 
-*1 ^ *»* UMd for a cwtoM 1*« 
J.?J oxactly Mtch tho \^VlM I 
. Shall Sof twara. Tho full 

_|g laf CUM Lion : \. N 



\n\ 

la tW Logic Motel \a\ 
— * for tho following \b\ 




1 attomptlag t» htm tte 

-^-1 ^J 0 *"* **• follow!., i»«o- 




J static char ct_holp() - 
J "Thia function croatoa a tladag 
— «~J "v^* 1 " 1 * P tam t^ *or tho follow 
^ rito(a) - a Hat 



C.K) filo, which t» Bultahlo for \ B \ 
— — * cmtput flla<«). \»\ 

it \a\ 





or m. Coaanlalag bus dalaya \a\ 
awaaurod ArnXmy* for all pi* \b\ 
am to* mm prof lx \a\ 
. Aata31). \a\ 



— s 



3a 



-This function proooata 
fro* « toat ▼actor tUt 
output aad too oxpoctod 
**• roportod. Too fuoetloo will 
lDlorwtion: \a\ 



\»\ 



Modal nia ( 



C^cl«- 1. t*. w^liSJ-^ 
for too follows \»\ 

— ► of too f Ho which \«\ 

» *ho Shall aoftwaro for tho \»\ 

- * — *• — \»\ 




98 

99 

ZToo: 
_tpl„ 

_10S 

EK 

107 

ml 

hjT 

113 

— JJSj 
_UC 
_117 



static chax at_nalp | 1 — 

*Thla function atoaauroa 
logic Modal dowico. It 
<»o»lco froo a toat voctor 
Pin dal« 7 a. Ttow dolors 
flla- Tho fuactloa will i 
\"\ 

Modol rilo < 



' «oa bob* of too f tla la which \a\ 

-*« lacioa dotoctod whllo \a\ 

' to tha dowlco. if no \n\ 
elf lad, tho dlacropaaclaa \a\ 

\B\ 



L HopBaa U . u a dalnys oa • \W\ 
— t oaetara to tho apociflad \o\ 
1 t** "suiting output \a\ 

• of tho f llo whlca \a\ 
— \ Softwaro tor tho \a\ 

' \»\ 



Vwctor Flla < 



Tlalng Pilt (XXX. TIM > - 
to log 1 

Output rila (xxx. OUT) - 
to log i 
plariag 
fUt aaj 




J18J a 



static char fo_holpU - 
'This fuactloa is uaad to locato i 



• of tho f llo la which \b\ 
•rod dolays. \a\ 

t of tho f llo in whlca \»\ 
ropaacios dotoctod whlla \n\ 
to tho dovlca. If ao \n\ 
-elf lad, tho dlacropaaclaa \n\ 



olor filaa. Tho \ p \ 
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^■'\.,;.v--';:r;:"vv/v""^.y 



HEADER FILE 

Im/help.h 





DATE 


5/23/89 


PACE # 




TIME 


1:20*35 pm 


2/25 



HEADER TEXT 



121 

-JSP 



123. is printed.- It so* fa 



_J43 



function Mucku tan IM BXX awl IM_1IB p«ta* for « glran\n\ 
Illtowt. l£ taa ffila JLs found, tba full patbnaaa of tba ffila \n\ 



•rxor MMigt Is displayed. The \n\ 



fUBr»*«n viU pwyt Ur aba following information : \n\ 

taa aaaa of tba tUt to be locate. \n\ 
WOTZz MUdeutf cbnrnctarn ara not allowed \n\ 
as mat* ef tba f llnnaee .\n\ 




modeler. It atoraa tba \b\ 
*• aoa-Telstlle RAN is tto modeler. \a\ 
tba following information; \n\ 

of tba modeler to ba \o\ 

' \a\ 

J" «*• **>- If »at to \"ye«\- tbe modeler \n\ 
will Initiate taa boot process, otherwise \n\ 
taw aedeler must ba manually b oo t ad uxlag \n\ 



■ of taa boat computer to aaad \n\ 
aqueata. Tea apeclfied boat must \b\ 
taa 1 art ■ na n a program. \a\ 



static 
Tbia fu 



bt^balpri - 



% 

-If 

182 

hp: 



1*21 



OK 



— ape 



209" 

214, 

21IT 

219_ 

220: 

221 

222' 
_223" 

-if 



— 230_ 
23 P 
232' 
233* 
234" 
235" 
236" 
237 
2MT 



Ij boat* tba aodeler by downloading tba \a\ 
«o **» aadeler. It will proapt fox tba \n\ 
following information: \n\ 

to ba \n\ 



of tba spacif iad \n\ 
uatll it la manually \n\ 
' taa followlag Information: \n\ 

to ba \n\ 

rs on tba \b\ 
\-yes\» to wait for all \n\ 

lassioaa to complete. \n\ 

■■Hil off minute* to wsit bafora \b\ 
eamttaa a down taa modeler. \a\ 

It will prompt \b\ 




static cbar j 

"Tbia function rabaota tba apacif lad 1 
\m\ followlB 9 in forma tiee: \a\ 



\a\ 

\»\ 
\»\ 

static cbar ab_helpn - 

'Tbia function aata tba 
•oxt or tba modei 
of 



of tba aodalax to ba \a\ 



tors on tba \n\ 
system, aatar \-yes\" to wsit for all \m\ 
cermet aiantlatiOB aeanionn to complete. \n\ 

■ —H il of minutes to wait bafora \b\ 
■ of la y tba aodnlar. \a\ 



\o\ 



• port. It displays * aeau 
tba vesrt and bawd rat*. \»> 



»t_belpU - 



-Tbia function aata tba inactive ptoohs timeout parlod on \a\ 
tba aodalax. If a pc o c ea n oa tba aodalax parforaa no activity \a\ 

** will attempt to detaxaiae \n\ 
1* still running. Iff tba boat \n\ 
00 procaa* on tba aodaler \a\ 
will ■■ — | I for tba following: \ a \ 



for tbia parlod of tint 
if tba corraai 
procaa* is no 

la " 



\a\ 



Modeler Name - taa nana off taa aodalax on wblcb to aat \a\ 



! minutes that a proeass \a\ 
■ay ba inactive bafora it is c;»^ad. \n\ 



au_halpf] - 



atatlc cbar 

'Tbia function 
proapt for tba following 

\»\ 

Modalar Nana - 1 

\»\ 



It will \a\ 




atatlc cbar pw_belpfj - 

Tbis function aeta/wodlf lea tba aodalax paaaword wblcb \n\ 
pro tact* utility fuactioaa wblcb amy af fact otbar aodalax users. \»\ 
It will proapt for taa followlag Information :\n\ 
\»\ 

Modalar Nam - tba aaaa of tba aodalar oa wblcb to \a\ 
eet/aodify tba password. \n\ 

\»\ 



Enter OLD Modeler Fa 



tbe old aodalar password. \n\ 
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SOURCE PROGRAM 

Im/hostdiag.c 






DATE 5/23/89 


PAGE # 


T^gic ModeTingTSystems^ 






""ME 1:20:3S pm 


1/27 


UNE# 


/It if Or?.- 5>? OV : 


SOURCE TEXT 









3 



TO 



« Include <stdl*.k> 
# include <*r»/iortl.Jk> 
t include <Mt>^.k) 
t Include <slgMX.K> 
f include (tlM.k) 
•include <ctm.k> 
I ifdef SYSS 



Include «catl~*> 
endlZ /*SX35V 
# include "ca 
•include 
f Include 

_i?J t Include « network., n- 
J.81 # Include "lajiUeon;.** 
J9J # Include ■Jj_«fl,k* 
1 I include 




I flfdaf vks 
•define CXXAMUP \ 

\ 

(▼old) ilenel (Sicprr, aaee_lntr in) . 
(▼old) slenwM&IGBV*, neve bue_£a), 
(▼old) n lfK SICTgnK, nave term fn). 



J»_aa»e_retr7a, 



I felne 
•define CIXAXDP \ 



(▼old) e 1en n l csxciirr» »*»e_i»tr_f ») y \ 

(▼old) mlenwKSXCNP, anTe_nup fa)/ \ 

(▼old) signal (SXCTEltM, save tan fn)/ \ 

rrold) slea*JL(SXCT3TF, aev*_«cp_fn>,- \ 

ln)_nefcworfc_t liiml • la.aave tlnwout. 
l»_»*JC__fci»e©«fc_xotrY_« tteeait* ■ l»_nj 




)}) { 



C » <>P_buf •)j B pbuf, 

— t interrupt* and tlninouts 
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SOURCE PROGRAM 

lm/hostdiag.c 



____ __ _ , ""^ 1:20:35 pm 2/28 



5/23/89 PAGE # 



SOURCE TEXT 



: 





— 

: 



__j4?: 

_14J 
-1«4 



3f 



JSC 



ee$ 
i 

iao 

Zjf* 

113 
1*4 

X90 



1 



21? 
2i» 
2i» 



1=2^ 
227" 
_22*~ 
_2Z9 
230 
,231 H 
_232 



_234 
_235 

_236 
_237~ 
-23* 



lifMtef VKS 

laadix 



- «l«Ml (SXCXWT, aaadla.latx)/ 
• sioa«l (SICJTOP, 9 ood_b T « ) , 



#lfa 
•aadlX 



J 



»*▼• «tp_t* - signal (SIGTSTP, la_w«pHd), 



l»_ a m.l t tqi - 1r_TTtr_ri»imir_r«trj_Btt m wpi ■. 
If (I poMrj>iuMtf») raw ( ), 

i - (CamWCam •) eiUoe ( (usslaaad) 1, als*of(COMNSCTXON) ) / 



for (try - 0/ try < DIAC_KAX_TJtlES; ++try> { 

atatna - la_caaefc< ( lat) l*_i«it_eoaa«^ion_Xor_cllBBt(e©RB) ) , 
If (stataa I- SUCCESS) { 

fMtdCkV *)COM); 

^ return ( tki untz ) , 

la.aatMOKfc.tlaaaat - 100O/ /» : ; : X ^- aa ; Bo a idV.;:;^ta^»avxm a f o»alT»; : y 
Ut_C»C_POT_L0*IC ( CMD , 1MJUAG CXMB) 

^_<»_* WT _ LO » ,c (CMB, 4 + ittUKIoat.MM) + ftxl«B(D M r_i»t) + 2). 
vtll* (**> I ' 

i*_c*x_rtrr_CMAX < cmb , 
a*+, 

1 

lJN_CB*_»«T_CmA* ( com , '\0< ) , 

wtti»""*5?"T*' 

x*t_c-»_»»T_emj«<coM, *a), 
a*+* 

) 

XMjcn_p«T_cmjutCMM r -\0' >> 

IX (la_aaad_raauaat_9at_raply(ooaa> — SDCCXSi) ( 
A V 



(vald)Brlatf(«Xoaaaetloa MtafellskalA.*), 
(void) a^atX(a«4.*tlo»_buXXar, " 
■•■ aalsxrtloa: -, aodal«x_aoaa ) , 

l»_aatwo xfc ..t l aao u t - 30000, ■^ •i.Q aatwiadi ; " . 
Imjmmxj t l a» i o u fc_y atry_attaaa>tJ» - iooo, 




> I 



1st 1/ 

X* : >^try' t»rlo» i t*;^W'-:^a»oo t okun V 
/* (tkU ai^-t M rl-*t *f tar boot »pj «/ 
tor (1 - 0. 1 < 1,- ++1) ( 

1* (la_lojBodalar_all»a(BOdBlax naaa, tatita) 
— l*t_«KXXSS) ( ~ ' 

omlT : kill IX iTUBKla9. dla9aDst.lea */ 
IX (atata — RtINHXMG_DI ACS ) | 

(i»_xaaota_raaat(aotWlar mb 
fcafcat.) — LN_SOCC£SS) " 



) 

if (coma) I 

la_cloaa_coaaaetloB_Xox _cllaat( c 
Xxa*((caax •) com), 

CLEANUP, 

sa*a_latr_f a(SXGZlfT) t 



IX (try » -AC max ntxcs) { 

(void) prlatX ( - C aaaa ctl oa f ailad .\n- ) , 

) alaa ( 

lji„cloaa_coa»a<rtloa_f ox_el iaa t ( coan > s 



If (COBB) 

fxoo((caar •) com). 
IX (try — DIAC_KAX_TXIES) rotura (rAXLOXE), 
rotura < sdccess ) ,- 



. lXdaX SYS 5 

•tatlc uaalgaad char c_K»F , c_BOL .- 
— w < ) 

{ atroct taralo taxa , 
IX ( laatty ( 0 ) ) 

{ IX ( loctl ( 0 , TCCETA , 4 tan ) — -1 ) 
porror ( "raw atdla 2" ) ; 
tara . c_lflag "ZCAWOM 
tara . c lflag *- "*-'—« 
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— j SOURCE PROGRAM 

em$^i Im/hostdiag.c 



5/23/89 
1:20:35 pm 



PAGE # 

3/29 



SOURCE TEXT 



t*m ) — -l ) 



c_EOF - tua . c_cc ( 4 ] / 
cjEOl - tan . c~cc 15 1/ 
t*n . c_cc ( 4 7 « 1 v 
ten . c_ec | 5 ) • O ,• 

if ( locfcl < 0 , TCSETA , t 
pnrxox < "raw «tdin 2" ) 

} /*?xaV:V 

eok ( ) 
1 struct tanlo tarn / 
if ( iMtty ( 0 ) ) 

( If ( loctl ( 0 , TCCETA , t 
P«rror < "coo*. »tdln 1- ) 
tan . c.lflag I- I CANON y 

tan . c_lflag (» Ecao 
tan . c_cc [ 4 J - c Eor 
tan . c_cc [5J- c_COL . 
i£ < loctl ( o , TcsrrA , t 
} paxror < -cook stain 2- } 

1 /*:: : 4sook • v 

# Olsa /*SV*5«/ 
r«r<) 

t struct sgttyto tty,- 



it (iMttycon c 

if (Ioctl(0, TIOCCXTP, *tty) — -1> I 

} parror(-rsv stdln i-j„. 

tty.sg_flsgs I" (CBsXAK).- 

**y.««_fl«gs k- IECIO]; 

It <loctl<0, TIOCSriT, *tty> — -l) I 

j PWt«("M1f Stdln 2")/ 

] 

faadlf 

J 

COdC( ) 

{ struct sgttyb tty/ 

tltadaf VMS 

it <iMttr<0)) t 

if <lOCtl(0, TTOCCTTP, fcfcty) — -1, I 

I P«xor(-cook stdl* 

tty.««_flag» *- '(CBMAX), 
t*r.»9Ufl»9« I- (K3K», 
If (loctl(0, TZOCSCTP, 4tty> — -1) j 
porror<«coofc stdln 2'), 



losait 



* ••dif /*ST»SV 



iat 
1m 

i 

tifndaf VMS 



(▼ol<l J signal (SICTSTP, SIC.DfX).- 
if (sigaat»aslL<0) — -i) { 



{void) kill (gatpld(), SICTSTP), 
(▼Old) sigma 1 ( SICTSTP , l»_suspssd> { 

rsw<) # 

rstura < success > 



9«*s_by«0 



flfadaf VMS 
I lfdof SYS5 

if < aatpgrp < ) 1 ) 

parror < -satpgrp» ) { 
% clss /♦srssv 

(Toid) loetl(0 

if (satpgrp(0, pgrp) 

/* ask*, sun -w» cai 
I porror(-sstporp-). 

# andlf /*STS5V 
/*VMS*/ 



1} < 



(void) signal (SICmup, sic dfl), 

(▼old) signal (SICIMT, SIclDrL). 

m . m <T©id) signal (SICTEKM, SIC.DEX). 

flfadaf VMS 

(void) Signal (SICTSTP, SICJOFL); 

if (slgsataaslc(O) — -1) \ 
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SOURCE PROGRAM 

lm/hostdiag.c 



5/23/99 



1x20835 pm 



PACE# 

4/30 



SOURCE TEXT 



1M rir_f M i emmm . ut dxac . 
(▼old) X» _rm m r* i < iM)laj 



.x^ly(Mu))/ 
POA:bjor : */ 





l_il«fc, po*#*r_up_»oo* ) 



CM* M«_— 

it (f«evrt_U«t t- 0) t4 ("<a«d_ll*t I- 0)) { 

IX ((•nor_eoui»t) 44 .(*«rzor count > 0]) { 
/* quit O* Jtlx»t XAiXur* V 
(▼old) «txcpv<str, "«lf j, 

1 «l*o f 

j <»«i*l «fcrc Fy <»tr, *(*«3_lijtt 

1 *la» I 

^ fM.MlWtlM <»fcr), 

M<_C«_>WT,LOMC< co«M , W_»1»6.«IJCT); 
**_C**_»«'_1»IC < com* , «fcxlM<atr)*4), 
for {!-«/ K«trlM{«tz); W> { 

W-<».WT_CWI(coa, »tr[i] ), 



Z3& 




Ce i - 0) ?W_DXK.COim : Uf_DI*C_lK>*rr ) ,- 



»_CM_P«T_I«C(00«V LM_DIAC CCTOT ), . 

"•▼OSSS?! (loo?) »**_«*r), 

* w _ c "*_»*«LM»6(coo» l , «trlo»(«tx)+4),- 
for <!-«, K*txlo.<»tr). 1++) 1 

*" KM K(eooa, «U[1I)/ 




dotaulfc 



3& 



If <cma 4 i> f ^;*BWrtSV 
rt» btttf«r[lt00] / 

2r t Cl"-"o?"l P < «Txo? ♦+1)^?' 

•rttcta (c - iM_CR_cui(eou)) { 

COM OUTOKMSG- 
b - 



^ roturn rAILUXZ,- /* «id dligx »/ 

(▼old) printr<-*«" , b>„- 
* - buXf«x. 

w*H« ((•*++ - LM_CTT_C«Air < cou ) ) |. '\ 0 ' ) 
(void) pri»tt(-%*\a«, buffer), 

f fl-0, Klll»-4, !♦■») j 
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SOURCE PROGRAM 

Im/hostdiag.c 



5/23/89 
1:20;35 pm 



PACE # 

5/31 



481 



SOURCE TI 



^ 11m (1] - lm_cet_ou« ( cona ) 

XlMlll - NULL/ 

ir ( f (po*MT_up_aod* *t (<c»d — LH DIAG ITEM) 
j| (CKl — Uf_DIAG_*HITE)))) | - 
(void) pxintf<-%*-, lios). 
^ (Told) fllu»h<«tdout)v 



(▼old) prl*tf t~\*-J. 
do { 

do— > _Hft < 
(void) pri»*t(-\*->; 



(void) prUtfC**-, |WMt) v 
(▼old) rriu**{ 

9*«_llM<XO*l T , lM); 



static void 

ClMB_lBput (llM) 

cssr 




:■:*/ 



static veld 
9*t~l-l*«( string, 1m) 



chsr 

cmmx « limit - ■ + lM; 

char e, 

( ((e - gotcsazo] i- IT) 44 <c t- at) 44 (« < limit) ) ( 
(void] good_by.(). 



11 (s > string) ( 
— s # - 

putcsar(BS)/ 
pvtcnarC l )v 
•mtcaarcSS). 



fcri«»> = 
vftlls <s > atrimg) ( 
— s.- 



1 ctrl<w>- 

<(s > string) 44 lsspac«( •[-!])) { 

r(*S), 

. rC *)s 

OVtdMTCBS)^ 

w*U» cc«_> strlogj 44 rl** P «c«<«[-i)) j | 

pvtc*ar(m5>,- 
ptttcmsrc ')/ 
putckar(BS). 



11 (Isprlat(c)) { 
**«-► - c- 
putchar(c), 

] «Os* ( 

} putcnax(ctrlcg)) # 
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SOURCE PROGRAM 

lm/hostdiag.c 






DATE 


5/23/89 


PACE # 


' "Cogic • Modclin^Sy 








TIME 


1:20:35 pm 


6/32 



















** xeriba*. 



k«T -be* Jmm y r e e ne * , ■ ; v* read : tan i»put *1 

- for tw nmrjcuiucm. if u» find th« -i 

'* : : anywhere in tb* WI«r :w» itturn um^CKMOCT 

:r* «U1 tot von 



pr««M(3. 

iKl Mtrcb tbe 



•/ 

* ifdef STSS 
*er_baa_beea_nr 
( lat ring, t 
iat ceuat „- 



I C ) 



if (ln_boot_nudu| XmtMKM <o>. 
Unen - temxx < O , r_CETn. . 0 ) , 
if ( fine* — -I | 

I p«xor < -Xcstl 1- ) 
return O , 

1 

ir ( t < tlmq* a ojacuur ) ) 

: < -feu 2- ) , > 

I 0 s 



nineof < butfnr > ) . 



j **ed < o , bun* 

ir ( count — -i ) 

( perror { -rued" j ; 
rttuxn O 

1 

it { i ( fine* l omuT j ) 
if ( fcati ( p , r^sim r to.*?* > — -i > 
I purer ( >fou 3- ) , 
return o ; 

1 

if ( couat — O > 
return 0 / 

ter ( n - buffer t • < buffer + count , ++m } 

ir ( — iw.ciMUCTn > 



■u>w ■ 0W * X 

I /* »«rib«e b 

* elee /*srs5»/ 
tlfndef " 
*«y_b*n 



iat trq, 

cnar buf fevfeMC] ; 

ree inter canx *a, -limit. 

r«ni mt mi 1 



if <i»_boot_«oa*> return (0)/ 
if (ioetl(0, ncatujUD, fc*r«) — -l) { 
pe r r or< *f learead" > „• 

^ are - /» : ! »tfneu-*nm«:t.;*ull^.:: 

if (are) f 

if (Ce 



k,ne;:fcer.:V 



— „ - <lat><buff«rfOJ).> 
limit - 4<buf f erf count)] 
ter (a - buffer,- a < limit/ +-fr> 
if (*n — INTRCBAItACTElt) 



•elae /•TMs*/ 

•include 
•include 
•Include 



<dnncrlp> 



*«r_*an>>ea_prenned< ) 

{ * DCSCK I PTO« ( «Wrlo. n 



} io_ntatua. 



litloa_vnlu*/ 

->_COU8t; 

efcatua_bifca/ 




ntntlc unnleMd abort 
atntlc lone 
long 

loan; 

cnar bufferdOOlv 

if (l»_boot_mode) return (0), 
if < event fine — - 1 ) { 

ntatua - STSS XSSI CM (tdee-lc*_nnm« 

If (rtatu* »- SStJHOKMAL) { 
UBSSIGNAL (statu*) , 

return(O).- 

) 

stntun - UB4CET_Er<<.e*ent_flag),. 

if (ntntu* I- SS$_NORM*X) { 
LIBSSICNM (iUUu), 
return(0}. 



0, 0), 



if (Stntun t- SSS^NORHU.) ( 

LIBS SIGNAL (ttttut), 
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SOURCE TEXT 



_726 
Z727 



720" 

730 

3*3 



-if 



~744 

39 



±1 (»t*tu* — SS$_VASSET} { 

It <lo_»t*tu*.coDditloa_v*lu« t- SS$_N0BMXL) { 
L1BJSICKAL (io_*t«tu».coDditton T«lut)/ 
ST5SCAXCXL (chlDMl); 



±r ( lo »t»tu* . byte_count — 0) { 
SXSSCMfCCL 
r*fcuxB(0), 

> 

r«tux»(*bu£f*riv 



SYSSCAXCEX. (ckllMl)i 
X«tUTB ((chu) 0>. 



•■air ;«wsv 

•Ddlf /*5TSS»/ 
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HEADER FILE 

lm/lm_text.h 


DATE 5/23/89 


PAGE # 

1/34 


™E 1x20:36 pm 





HEADER TEXT 



ZTb_ 



_1» 



lM«t.k>iW :U, 4/24/« : :»fc 07*52*05 

i f U« Jar t«ot* to«Md utiXiti«» 



255 



• ctefl. 
id*fi» 

•4«fi» 

»d«fl» 



M LKSI_P«OKPT 



< 2.024 • 1024) 

-i («n>E> 

( FALSE) 



IX CSECXCCcn) if <l*_ch«ek<fc») — W.OMI) wtura < FXI LOTH: ) 
LM_OTCK_TO(cl»**u*»,fcn) If ( X»_ck«cfc C f em > — LM_EKJtOK) goto 



▼old la_9«t_lBput(),- 
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TTME 1:20:36 pm 
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SOURCE TEXT 



_JL 

9/ 

3B : 



if 



3Jf 



3: 



i 



~S5- 
Jtf 



100 , 



:i : :ni«:il>ilty, 



llacluda 
I include 
•include 
« include 
•include 



<gMUo.k> 
«*3ye.*> 



•include 
•include 
•include 
•Include 
liiclud« 
•Include 
•Include 
•include 
•Include 
f Include 
•Include 



# 

• iacli 




"aelp.a- 



"boot.li** 
(▼old) prlntf 



int 

iBt 

int 
int 



int. 

char 

lat 

1st. 

lat 



lnt 
lat 
lat 
lat 

lat 
lat 
lat 
lat 
lat 
lat 
lat 
lat 
lat 



Mt default and 
c*ecx_l« dlx<). 
zead OT*rT_forta_*rt«<)s 
luUM«sjp«r_: — * 
aet_def»ult(). 
U_chMk>»( 
»eed_file().- 

**txpbrk<), 
«aaa c P T»/ 
la_chec*(>. 

*(K 



etr_cep( J , 
*etrla9_lt(>,- 

^ ot<>, laatallO* 
<), 

. ( ,.. 

t()/ 

play_jrector«( ) , 
•at baudxata(), 
eaow_loglc_»odal*( } , 
u exlt(), * 



auU_okO< »1**T«_°*< ) , 
•lot cktck(), " 
fila_checx( ) . 

Ml- 

— M># 



ia«t_dowa(), di»ga(). 



lane_checr(); 

) , true or («1m( ) , yti_or no( ) / 
lBto9tr.etack(). dwle«_clMck()/ 
t_ceecfc( ) , ■ode_choca< ) ; 




r«r_ehwk( J / 
,ti»i»gr_£lle(),- 



u long 

u long l»jn«_tiaoout_r«trT_atteepta/ 

lat lalhaadle siCaTF, an}_nandle_SICINT , 

1st la^aaadla_SXCQeXT; 



la_handle_SICTritH/ 




■■la <argc, argr) 
char • 
lat 

I 

lifadtf vks 
•lfadef PC3SS 




If (NULL I- »trrehr<erxor_profix, 'I'll 

(void) atrepy <error_prof ix. atrrchx < error_pref ix 
if (MULL I- «txchx ( error_pre£ix, *.')) 

• («trchx(error_prefix, '.•)> - NULL, 
it (NULL »- atrehx(«rror_preflx, * / ' I ) 

* (itrcbr(«trorjur«(lx, ' - ' ) > - NULL,- 



_pr«flx, V'JH); 



if (0 l 



mm (lo«t_aa 

(TOid) fprlatfOt' 



exit(l). 



a, *izeof(Bost_nano))) ( 
•%•! uaabla to gat boat bhm\b* 



} 

dmt.bmm - (char *) geteer ((char •) "USER"), 
if (NULL — UMr.aaa) I 

(void) fprlat£<«td«rr. -%•: unaale to oat uaax anae\n- 
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DATE 


5/23/89 


PAGE # 


rlfogic Mo: 




lm/main.c 






TIME 


1:20:36 pm 


3/37 


















LINE # 






SOURCE TEXT 












_aufccaMfcic_quit , (cktr •) BAUD_9«_12_24 ) 



lomg tUt»a. 

cbax ml.ntij 

cbax ao^lT wMK_«trt; 

char ktwd_atx|MK.adc|; 

iMl.titt • rate; 

nUtch (ml rat*) I 

c ***(■*» 3BBJ - cold) stxcpy <b*i»d_*tx, 
CM*(l>n~UM) : (void) stxcpy (b«ud_*tx, 
eiM(MB& 34M} s (-ro id) stxcpy (baud_atx, 

•) s (void) stxcpy (baud_atx, "4B00"); , 

•) : (void) stxcpy (baud *tr, ~S»00-), braalt.- 

>_2*_**_12) : (void) *txcpy (baud atx, "240O+-). bx«ai. 

(-wold) stxcpy <b*ud_«tx, -940O+"), bxoafc/ 



•30O-), __ 

-120O-), — . 

-2400"), bxoak.. 



CW(E ..- , 




LM_NVSBAM_KEMO«T , (U_lo«9) 0, (U loso) MODEM BAUD, 
(o.looo) SXXEOF_MODCM._BAin>, (cbax *) txoal_xat*, fcafcatua)). 



•vitxrh (ZMl.ttte) I 

caw <BADD_2«_*4V_X2) : ml.ntt • BAUI>_2440, bxoak* 
cu« ( B**D_»*_12_2 4 ) : ml xato - BAUD 9400/ bxoak. 



) 

Wf_CJ 

▼pxlatf (•sat: 1 



K < l*_wr it» (MaOtt.HM, LK_DCMW_HOOCK, <u_loag) 0, 

(o.loa?) 0. (u_loo*) It (Cbax •) fcxoal_xafca , 4>fcitu«))/ 

\-%aV\a\a- 



aot_baud_a ( j 




static 1M.MBK0 



LM_xoutlaa 



LK^xoutiso | IM_autcaatlc_qult, (cbax •) BAUD_300 } , 

lH_«ut«mat.ic_jqulfc, (cbax *) BAUD 1200 } , 

lM_«Utoav»tlc_qult, (cbax • ) BADI>~2400 } , 

-LM_aute*atlc_qult, (cbax •) BA0ZT4I00 ), 

LM_aubomat.ic__quit. . (cbax • ) BAUD 9 too | , 

2400+ (24OO-9C0O-L200)-, Mt_coMOit_Uu<l , IM xoutlao | LM autcawtlc quit, (cbax 

Be*** (B4O0-120O-2400)-, *ot_coosolo_baud, XX.routlao j uTautaaatlOpilt, (cbax 

Mil.BMtt - { 



BATO_24_»fi_12) , 
BAOT_»«_12_24 } 



1 Sot Coosolo Boad Bat* • r 
aixaof (Boou_llat)/sixoo£ ( LH_MB*XF_ITO<) , 



(▼old) la_dlsplay_i 



Mt_COOK). 



►l«_b*ud(xat*> 
int. rate; 




switch (xoal_xato) [ 

caaa (BMn>_30Q> i (void) atxepr <baud_«tx, -300"),- bxaak. 
casa (BADI>_12tB) : (void) stxcpy (baud_stx, "120O- ) , bxoak.- 
cim (BA1ID_24Ba) z (void) stxcpy (baud_afcr, "2400*); braafc. 
cut (BJUip_48M) : (void) stxcpy (baud_*tr, "4400"), braak. 
casa (BABD_9SBB) r (void) stxcpy (baud_stx, *9C00"),- braak,- 
casa ( BAUD_2«_»*_12 J : (void) stxcpy <baud_stx, "24O0+"), 
casa < BXUD_9 S_12„24 ) t (void.) stxcpy (baud.stx, -9400+-),- 

) 

status - ootjaxaaw % ax(f _H0PCI3EB_HaME , 

Modalax a aoa , slxoof (■odolox.aaM) ) t 
if (status I- success) xatuxs(rAlL0BX) 

if (FAZ1DBC « 
xotuxn 

LM_CHgCT( !■ writ* <i 




( u,lonq ) LM_KVSB»M_1 



t. (u^loog) 0. 
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PACE # 

4/38 



SOURCE TEXT 



_g2 



377 

SRC 

379 H 



3, 

4 



JB3L 



r— 2g3 



4QS 



472 

""473" 
"474~ 

477 



lmmml ctstsou sacd, (u_iong> sx n©r_ccNsoij:_»APi> , 
( mmr^l 1 w**fcu-))y 

,_, gT J»i«»2»*I*0< > * r«*l_rat» - »ATO_»*0« r brook. 

uw-nte i— < hm t (u_1o»9> LH„WJAXT_COWSOIX , <u_lo»g) 0, 

C^JtaW c«.Xo^) 1, <ch«x ♦)fcr«*l_r«t*, iiUtu.)); 

— »1» port osud rate to «s on aoOslar \"»»\-\a\»", 




: liNt to *d ■tnut«» ob aodolor \-%»\-\n", 

r(R WBCU«_H*lffi , 
~ < sjoool«r — a* 
S) nwn(ruUIU), 

(U 1o»9) LM_NVS«AH_MEMOinf , (ulong) 0, 

taw))/ 

▼pxintt< -*•* *. tiSJS_o«t/«0, 

status ' 
i* <a 

tlM_Mt - «• • <MOO«d«_«tri«9)); 

lit CHECK f la wit. (Mteltt Ml, <u_lo»4) LK_IIVS*AK_MEMO*Y , (u_loao) 0, 

~* tm Tiibj) iirntowcjnaBcwT, (u_iosg) s i zeof_wetwo« k_timeoct , 
(cOur *) *tis»_s«t. Sstatus)},- 



XM routlM, LM stall, ls_solp 1 , 

LM_rootlJM r LH_»uJLl , bfc_**lp J , 
LM roatiM , LM_sull r sk_s*lp } , 
LM_routlM 4 LM_SUllr r»_bOlp 1, 
LM «BOtswr mbu, UK_mili, st>_bslp } . 

tout. , iM routLM, LM Bull, »t_b«lp J, 
LM_routlB*7 LM_sull, *u_*alp } , 
LM_routlM, LM_sull. pv_s«lp ) , 
i, LM ro«ti»«, LM.aull, O ) 




(▼Old) Is MlSSrt (LM CXTDt , password), 
(Joid) li^?P*lr*^sod.l«r (LK.PASSMOHP.CBXCr, 
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Ixjgic ModelingSystSral* 


SOURCE PROGRAM 

lm/main.c 


date 5/23/89 


PAGE # 

6/40 


time 1:20:36 pm 


uneT source text 



— S2~ 

-pP 
=^ 

— 6§" 

624 



SB 



636^ 

Hi 



3fr 

667 
670 



c=8- 



"6B3 

, 6 66" , 
SB 



:zp: 



711 

"1713, 



z3g 



WhllO (iMpM*(Old.llM(0))) OW_li»^*; 

11 (NUM. — old_llBO(0]) I 

(void) *txcpy(ll*». — >/ 



wall* (MVU t- Ola1_liaot©J) { 

valla { (HULX I- ol6_ll»o{0]) *.«- (!(i«p«C«(old_li»«(0])))) t 

MVliMil] - Oid_li*.(0] , 

OU.UMH,- 

J 

awllMli] - ■ 

1++, 

^ wall* (l uy i c «<eld_ll— <0] ) ) old_li»»+*/ 

1— t 



(void) •trc»y<llM* mvIIm); 



(StXlOO, 



i. 3, 

OS - -1/ 

tor (1-0/ 1 < strlao<strl»9>, i*+> < 
} - 0, 
k - 1/ 

wall* (strl»«(fcl — auOstxlugUJ) { 



If C(1 «- stxlsa(sutostxl»g)) II (! l*_loO»t<atrla«[kI ) ) ) I 
•position - t,- 



J 

■trxix 



/* ii ■ . : t»i»:; i t of n«T I o» ; tw : 



lo»9 
1st 



•lUt_ef_uMr«/ 

ftltlU; 

<• * 1 lst_of _uaar_a 



If (LM_! 



•*lUt.of.imt_aMi»/ 

r- statu*) ntui (0), 
/♦ ***xo u> m <mr» oo tao awo^lsr- V 

/* ftt tte total H^Mt flf amz« oa tso systao V 

j_u*«r_li*t (tMtar.of.nsui, kllat of_u 

tlllt_Of_kMt_MMt, (lllt_O^UMr_BtM*) „• 



If (i*e_st 



long status/ 

status - yrtjir — t *r ( Mt_H0 
aoOalor BSao, uax~at 
If (status T- 

if (rAiumc 



If (SUCCESS I- ckock_usors(: 

(rxiwntE), 



rotuxs(rAiiJJltE). 



nturn < l»_<31.a^ao«ticat<aoitelor_ 



, (1st »)0, (char **)0, ©>).■ 



all t*st<»odoler__Bi 
char «■» 
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c?Mcrdi 
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..: ■■■■ ■■■■ ■ ■■■ ■ ■ -v ■ ■■■ : ■- 



1:20:36 pm 

- — 



PAGE # 

7/41 



UNEf 



SOURCE TEXT 



721 

727 
_728 
729 

_m 

-» 

732T 
— 73g" 
737. 



741 



-747- 

~74S 

. ~749', 

3 



-1% 

1757 
~~75s" 

"759" 



. 964 . 

fafl 



—770" 



3g 



"781 



— ?2- 

rdfc 



H K 



"809 

_«P_ 

813" 



817 

Jnfc 

_S20 
«2l 



_824 
827_ 

830 

832 

33?: 
__834 

rr«r 

836 



it* tic cksr -cidLXijrti J - J* 

tliew prlat_»assa9a*-txva", 
f allur«_couat- !• , 



If (« 



. _ mm, *arror_couat, «l_llst, 1) l- SUCCESS} { 

(void) f|tliU ( itd«rr, "%»s Boot diagnostic* iallsd \o- , •xxor_pz«fix>, 

xtttti (mini). 



; — •) t 
om 

1 < SUCCESS), 



*prlat*C*»l*9Bo*tlcs fallad %d tsst».\n", 
(fUlOU); 




ratooot_dlagao*tlc*<»i 



(lat *)0, cad_iiat, 1))/ 



vpxlatf( a CMe»tl»9 dl aga o s tlcs o» \-l«\-\n- ,aodal«x_»*jN) „■ 

/»:"■ tobOOt : ;;•/ 

statu* - lM_mmlmctjm>OmlmTtma<*mlmr_uaMm) , 
If <Uf 80OCXSS — statue) 

" lat.sautdova C«* uf_FALSX ) /• so modular. <ioasn* fc ask dsaaoa to boot iti */ 



dowBlosd_sod«lcr_co4a 

CAST «BOd*l«X_M 

char •eot*a_typa,- 
essr •B*o*_ll*ti 

{ 1st fl3*_» 



1M9 

lat 1 
tlftSat STJ«osa_5 

lat ( •«*va_istr_te») c } , *aadle_tatr< ) .■ 
♦♦lse _ 



_ll*t) 
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SOURCE PROGRAM 

lm/main.c 
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PAGE # 

8/42 



SOURCE TEXT 



< •aa»a_i»tr_fc« > ( ) , baadla_latr ( ) .• 



1^>( JaobuC, • aave_:Jopbuf - Japbuf, 




» 5)) 

(void) pri.tf (-Naltlaa Cor aodelex to roapoad. 
If (200 < couaur) { 

(▼old) fprlatf <«tdux, •*«: Modolor Mt raapoixllfr?, boot ftil«d.\»" 
r.turi (FAILURE), 

} 

la_f luab ao«a»! i « quaw*( ) ,- 



If (l©g_boot(a 



•69 
870 

1] 

gf 
ESS 
_& 

*8>- 



ft 



fjjjp. 



if ( r—t^-pO-obuf ) ) { 

Jaobuf - OMp_buf Ojaobuf.- 

MM.litrJci - aiaaal(SIGlMT, aaadl*_latr>. 



- la>_eboek.(l»_boot (»odelar_Ba«a, (u_loag) flla_ 
bOOt_flloa, (U.lOBO) LH_rXLSE , (u_loag) O)). 



(void) ai«**i(sxcxjrr. 



{▼old) al9Kl(SXCXMT, sava iatr ten), 
at* tux - PXIUTIX, 

vpriatf(-\B->y 

if ( Xm_ 1 a_»odalax_al i-re < Bodel «r_a«M , tstata) — LK SUCCESS) 
/* oaly kill ■■■:±Z booties V ~ 
If (atata — B0OTXNC) { 




o»t_bootfllea(la boot liat, boot file*, fil« m 
char ^i»_boot_llat. 



liat, 
it_rilM( J. 



o85- 

af 



etatic ?bar 
static FX XX 



3i 



boot llatfaw atx-Iy 
Mteta_atrlt9 1 au.Jtc I > 
hoot_Cllo_jaaooa (»ax_boot_f Haa] [«moc atrl, 
*boot_liat_tile i- 



X( l*_raaoiva_flleBaBe(la_patb, in boot list, 
boot_liat, (lat) eax_«tr, (let) O) ), 



it <*H7IA I- bo©t_liat_rile) 

(void) fcloe* < boot_llat_f He > . 

boot_llat_flla - x oeoe ( beot_l lat , -r* ) .- 

if (WOXX — boot llat_flle) { 

(void) fprlatf (atderx, -%a: ueai 



(void) 

(void) a treat (at 
(void) atxoat ( Mtch_atr 1*9 , 

•file_eaei - 0, 

/• Xlrat oboe* far tao aortal ■i.aaw, at -? 



I boot liat file \-%a\-\u" 



tt_li»t) , 



wbllo (NUXX l- X9*ta( boot_f lla_aaaaaa ( • f 11a mm] , 
clean input (boot f 11a a — ■ I * f lla_aiaa J ) 
r—ovo_< a— ti ( boot_ I lla aaaata f • f 1 la atanl ) ■ 
If (SUCCESS — proa art< boot_tlla_aaw ( > f Ha 



:_*tr, boot_llat_f ila> ) { 



9*T 
J#S1 
952 

954 



boot_«liaafflla_auij - boot file : 'fiS n«| 

LM_CKECX( la_raiol»t_lU«iat ( laTp- — . , boot flloaCflla bvm 
(•fllo J^JyJ 11 **** ' — x.«tr7 (l»t) 0))T 



if (0 I- -£ila_nwo) ( 

(▼old) fcloa«{boot_liat_flla), 
ntUTB (SUCCESS ) t 

) 

rewind ( boot_l la t_ f ilo > t 

t* tbern vera ae> aatrie* :t ouad with . a mm oa ±t */ 

wbila (WU1A J- foata ( boot_£ila_na»aa I -Xila_auo] , sax atx, boot liat fila) ) ( 
cloaa.laput (boot_f il*_a*aoaff Ua aia*] ~ ■ ~ ~ 

roMov*_coaaaoBta ( boot_I Uc.dihi ( « f 11a ataa I J „- 

if (SUCCESS — proMat(boot_fll«_oaaoaT«flla mm) , coda tvpa) ) { 
boot_f llaa 1 »tll*_*a*i] - boot_f ila_aaoaa ( • £ ila_n»a* J 
LM_C*ECX (la_roaolv«_fll«Baao (lai_patb, boot_f ileal -f ila ata>] , 

boot_fll«a(«fll«_Buo], (lat) »ax_atr, (iat> 0)J, 
(*fil*_*iaa>+«v 

} 

I 



213 



5,353,243 



214 







SOURCE PROGRAM 






DATE 


5/23/S9 


PACE # 


■"l!ogic Modeling S 


ystems 


lm/main.c 






TIME 


1:20:36 pm 


9/43 


LINE # 






SOURCE TfcXl 











969 
970 

ml 

972T 

973. 

974 

975" 

9761 

977 

Wi 

979 

sm 

981. 



_9S3 
_9»4 

„9«5; 

987" 



_»9 
_990, 

9?.l. 

992 

997_ 1 



_J0O5 
3006" 

ibex 

~f009" 

ioi 17 

1012 



X015. 
1016^ 
1017" 
-_JLQJ* 
1019. 

JiccT 

_1022 
1024 1 

1028 
1029 

_T036 

idiT 

_t?32" 
_»03X 

1034" 
3 0351 
_1036~ 

1037 
303* 

_1040 
_1M1" 
_J042" 
_JL043" 

_io*4" 

10451, 
Z1046" 



105O" 
1051 

1052 

1054 4 
1055" 
1056" 
10571 
1058 

_106O_ 

10617 

1062. 
1063 
1064, 

ro6r 

106* 
1067 
1068" 
1069 

io?ol 

1071 

1072"* 

1073" 

1074 

1075\ 

1076" 

1077 

1078" 

M 



(▼old) fcloao(tooot_liat_f il«) / 

If (0 t- « til«_MB ) rotur»< SUCCESS )/ 

If fO t- stzavteod* typ*. ■hoofc_<5iaga" > > 

<*old) furishf (stdsxr, -%«: no \-%s\- flics fousd la V%s\- for aotSslsx \-»s\- \n-, 

1 rprsflx, cods_typ«, boot_list. aodtlu^iiiM ). 

tot diagnoatic* NOT run. \n- , «: 



•In (void) fpxlatf C 
xatura(FAXlOBE] t 



»lsr_ 
•rrorjpr* Ilx) .• 



pr«««Bt (atrlagl. itllJ ^> 




•atriagi. 

If striata .Is.iaistriagl-*/ 
It chaaga* striagl so that V 
a txo» t*» : ssd of strlsg ;2 • V 



(▼old) atxscpT < ti * 
(▼old) atxacpy 



ClS«B_lBfNtt( tX > .- 

cloan_lsput:( t2 ) j 



(▼old) a treat (t_2. 



atrlagl, 
atrlsgi. 



»ax_atr) ; 
a»ax_«tr). 



If (0 — Btr_ace»>(tl, t2. atxl«n(t2))) { 

if <o — stxcax (tl «► atrlan<t2), '.-')) ( 

(▼old) Strcpy («txi»gL, tl atrlan(t2)). 
cla*a_lap«tc sexlagl ) . 



I 

(FAIL 




- atrcax(lliM, 
(char) 0,- 



(▼old) fpriatf (a 
(▼old) ffluah<atd*rr),- 
if <fg«ts<raply, 2m, stdla) — 0) u_axlt(>/ 
raply[atxls»(raply) - 1] - 0,- 
J (roply)/ 



IONTIME_STAT_SmCT 



r(p» tmtHTTjTr name, 
*i«r_asM, slssof(Bod*l«r_Daajs})/ 
If (statu* t- ssccxss) rstura(FAXuntE).- 




LM CHECK l*_wrlto(awdolox_»aa»a, (u_loag) IM "S^AM. 

(U_loag) SIZEOF_*C»fTIMi:_STAT , <chax .cooi 



(u_loag) 0, 
tstatus}),- 



(u_long) KDim«E_STAT, 



ssx () 

char Md«X«r_ssBM[BaaE_atx] , us*r_auaJ 

char raply [a»ax_atrj f 

long umt.do, atatus, loop, 

char •kills*) uaax, •fclllsd_hoat.- 

long •lisfc_of_us*rs. a*s»fc«r_©f_ua«r* 1 

char « * Hst_of _usaj_aa»« ■ . ••list^of. 

status - go tpax— tsx( Fit N0OCZXX_MAME, 
if (Status 1- SOCCCSS) xaturacrxi LUIE). 

LM_Cir« (iai_sols«t_aod«l«r (■odaO.«r_aai 

if ( FAILURE — ch*ek_L 
mura(fAILWE>; 



•r(»ax_atx]/ 



*))/ 
■)) 
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lm/main.c 
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PAGE # 

10/44 



SOURCE TEXT 



-as 

I1090 
_i09f 

_1093 
1094 

109? 



3*>: 

1101 

VSt 

ilf 
juwC 

1J34 

JL13C 
JJ.37. 



HAL 



3® 

_X«€ 

-a 

1174^ 
1178 

11*1 

-HJ*3L 
JM 

11S4 

n«5 
Via* 

1187 

1i« 
n«9 

1190 
1191 
1192" 
1193 
119* 
11»3, 

~iW 

1197 




tor (loop - o, J 1 1 ■ ' ill n_of_MOPXo; looo++, 

liofcot ws«rs++, ll*t_of_u**r_i 

If <«L±S<fc «** — MM — ' VMT_SO) 1 

' •Hot_or_ttSS T_ »— M, 

*H*t_of_sos t_ssM« , 



■s, tli«t^of_tt*tr«, 

li«t_of_bo»t_n 




• \«*, orror_proflx) 



rprintf ("Atettlsf «mt V'%A a oo \ - %»\" \»" , klllod_uoox , klllod_fao*t) s 
la_.9*t_las«it ("»• T~wi«o to ««tnu.? (y/») *, Mply, «l*soC<x»ply>) , 
v»ll« (ruun — j-L«t.io (roply)) t 

^ lajtt.l^t (-to jwiwiU to coBtiDiw? <y/n) " , roply, slzoof (roply ) ) . 
It ({♦»♦ — zorlpfVli II t*»* — roply(0])> I 



\-%s\- (uoor \-**\- oa \"«s\-> \b» 
~r, killodj&ost)/ 



■ 1 

LMjcmcx (lm_mi 
vprlatf ("Oo 



_str) , toft MM(BU_«tr] ; 
*_s*rl. port_«tjiB9l»*x_«txlv 




) 



port_stri»9, siuof ( port_atxiif ) ) 
-■ success) rotnn<rAzuntE),- 



r - a«ol<port_*txl»4). 



status - l»_croot*.Jboot flit 
to 

it (at*tu« r- aeani ntm( 

TprlBtlClMfcUl*) boot 

)/ 



\-%s\-\»", »<m«_: 



*UfflX(MSUlt_£tlS r 

rooistor 



roglstsr c 
x»gUUr chsr **/ 



lifotC VMS 

If (<« ' 



S*fflK> 

•ro*ult_fils; 

•too*o_tllo« 

•swffix. 



MM) »- 0> t 



(void) strcpy( ro— I t^flls , 



If ((« - strrckr ( ksw.ru*, «/M ) «) t 
(Told) strcpy ( bsss-_ t lis . ++%\t 
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SOURCE PROGRAM 

lm/main.c 



5/23/89 
1:20:36 pm 



PAGE # 

11/45 



SOURCE TEXT 



t_fiio. ••*») »- 0) 1 



(MMl.fllt})^ 
) t«turi( FAILURE ) ,- 

LTa_llB*axT_*iX«< r 
fill. M*1JU«, m*x_atx)>,- 

suffix (Htt«n_m«, awd«X_fll«, -.TST->,- 
If (FALSE — i bi1 ndi) 

If (mine — *Ot_dofBult (FR_PATTE*H_FILE , pattsxi»_f 11*) > 
XBtoxB{FAZLOXE)s 

_ _ K{Fft *ATTf3IH_niX. 

Htt«a_fl2t, «iMof(p«tt«r»_fll«)}/ 
if (atafcua I- SKXESSt rofcttrs(FAILUBX) , 

imcbxcx < a-_w-«»i»»_ruMr«rT_t ii« < -lm_lxb- , 

patto»_rila, p*tt*r._ril«, MX_«tx}). 

,. (».qflim_mr . 

awfc £12*. ii««rf(output_m«)). 
t- sscczss) zMuntrAZuno:)/ 

C-rotd) atxcpy (Xos_filOr 
If <F«_a*d«j I 

lUtw - #t_p«x — Hr ( Wt_LOC_n LC , 

i©g_tiia, «tz«of<lo3_ril«>)y 
If (sutai I- SVCCCSS) rotura(FAXLUXE); 

▼pxiBtffPXayis*; ▼•etoars fx©» fila \-»a\"\n", pafctsr»_flXa), 
(▼old) botoa_p«fcfc«ra_pl*Y«r (aodoX.fiXa,, 

patitira.riii; ort^t.tu*, iog_rix«, ■->,• 

:(»voct*sr plar cm , pX otad\a-),, 



tMt_pait«u, «utput_fll«, log_fila, *imlao_fiia) 
tMtjMttueai, *output_f iXa, *lo« J _ri\a, «tlmi»g_ril«. 



LM CTttCX(X« Mt.«lMlitlM_tlCk < X , LM.PXCOSECOtfDS)), 

IX CMC 1(1* a*t_a±BMXatlo»_tiaM» ((uul^Md int) O, (uaalgaad 1st) 0)), 

LM CEECXfXai a** le,ic lmi_a» P (LK_LOCXC_ZE»0 , LM_LOCIC_SE*0) > 

M""ciKI(l»~»rt l^ic l#wl_aip <LH_LOCIC_SOFT_ZE»O r LM_LOCIC_SOrT_ZE»0) > , 

liC'cSSCX ( laTaaOojlc.la^l.a*© <LM_LOGIC_C»!E, LK_LOCXC_OME> ) , 

LM CEECXfXai so*. laale.lanl.Mp (l*_LOCIC_SOFT_0NE, LM_LOGTC_SOrT_0KE ) ) i 

LM~CEECX ( laTaaOo* lc_X»ral_B-p (LM_LOCIC_FLOAT, LM_LOCIC_FLO*T) ), 

LM_CEECX ( l«Ia^IloqiC~la^l_»«p < LH_LOCIC_tWKMOIBX, LK_LOCIC_OTnD*OW ) ) , 

LK_C«ECr<ia_cx«*ta_aaftattloa_r i. 

tua - Xs caa^(2aj_cx«at*_lMfcaac* («*ri 
(▼old) priatX (-FOsyiaa to dorlco \-%s\- 



atatua - Xa_CBOCfc.(X._ .a*t_lasfcajK:B( lBBfcaBea) ) / 

if (LM SUCCESS — status) { 

if <stxXMCXo< L .fiXo)>0) 

{▼old) Xb_cboc* ( i»i_aoq_t«at_-raotora ( laatsaca , LM_LOG6XMG_0H , iog_f iio) ) , 



if <«trXMCtiaia9_fiX*)>0) 

{▼Old) X»_CBOCE(X>J_t 



tUilag_BcasuraBMBt( laatsaca , LM_TXKZNG_ON , tiMiog_.fi!*)). 
• (lorn?) ti*» ((long *)<>)„• 

■ caocfc(X»_pXay t«at_T*ctora (lBstasc*, t*at_patt«ras, 
output_fllo, 0, MMtl, 
fcagata, tatiaas, UHps, tadlaca}). 
- (loog) tio*((Xoog *)0). 



%a (id aigaaX piss) \a", 
ltd \b", ntis»s), 
ltd \s". easts). 
««d \n"r Boats), 
*td \n-. ndlaea}. 
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SOURCE TEXT 



vprlat*<- Ua a yoatf Tia»: 



ZMl.tlat)); 



if (atxioo<io«j_riio)>o) 

(▼old) i» _ l i ■ (lat_log_t**tJ 



If («tXlH< 

(▼old) 



((luUMi, jLH_wccinc_orr, log^filo) ),- 

>t(lnsUK« r LM_TIMIWC_01T, tl»lag_f lis) ) / 
(t«ld) 1» I TIT MlMM.luUBCt < lMtlMt| > / 

(void) lap UiiMI">t1 (doflnltion)), 



ru«_iisti Mx.itt j ,- 

: fUl.MM(MX_ltZ]; 




(PIT TIM_riIJC, 
tll*_ll»t, slaoof ( iBput_flla_llat ) ) t 




if (StatUS I* 




r ( MMMfS_H0OC , 

ncczu) jntim(ruun); 



afO)))? rAXSC: 



(ioput_fiia_liat r - 

~) i 

" iltor.- 



_flXo_llstv 



afcrcaxcrU«_liat, d*liaitax ck. 
: IU« t- NUU) C 
• (cUr *) a*xt_fllo - MULL, 

MXt fila++. 



(flla_llat>,- 

If ( f Uo_oolafcar t- MVXX) (void) fekM(f Ho_poiat*r) ,» 



(fllo_liat, -r-)/ 

If <£H*_p©iatajr — 1TOIA) { 

(void) fpxlatf ( lUtarr , umUi to ofm lUt Is for raadi»g\B" , 

arroxjrafix, filo list}/ 
<ruuntc); 



li < 

1 



r)J f 



(»old) 
J wall* (ooict_fll» f- 

If ( f ii«_poi*t« i* MUU| (void) fclooo<fllo_poiatox)/ 

fllo_polator - toy ■ (ovtpat.fUt.sat, 
If < f lltjpelMK — mi) f 

(▼old) fpsrlsfcf (stdorr, "%S: umDIi to opoa fllo %s for writlag\a- 
«r_proflat, outpit.fiit.BiM); 



TprltlC' tl MJ— l»g fll» *S\«- / fUt_liit); 

~ l»_fUtor_tlaU»aj (flla_poiat 



} 

v»rlatf( -Croatia* tlala* fllo »«\b- , output_f Ua_aoao) , 

If (muntc — lat_«oao_wltk_flltox_tlalB9 (tous_aod*_riag, t Uo_polator > ) { 
(void) fcloao(fUo_aolatsx),- 
ntun<niUIK),- 

1 

•vprlatff-Tlsla* 11H« croatod\a- ) , 

(▼old) fcloao<lll 

a (SUCCESS); 



:_atrl, 

l**x_stxK 



Ol_fllo <> 



filOBMBBft 

full_f; 



char 
loao statosj 

status - art jtw a aU t(Wt.niI_IIM«. Ill* 
If (status f- SOOCESS] rtturi ( FAI Mil ) ; 



slaoof ( f lloaaoo } ) ; 
(-1H_DIR", rilaoaao, Xull_f ilaaaaw , »ax_stx, 0); 



status - la_rosolvo_filoaaai 
if (status t« Uf_S*CCZSS> { 

W_OBC»(lai_ro*olvo_lll»rarT_fllo(-lM_LIB-, fllODSJaa, full_f lloaaoo 
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SOURCE PROGRAM 

lm/main.c 



5/23/89 
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PAGE# 

13/47 



SOURCE TEXT 



Hflf 1 

1447*" 



J4«2 
, ^493* 

1497" 



1449 
1450 
1451 

J5» 
1453. 

145^ 
_1457 

_}*59, 

14^0 
_J«*1 
_1**2_ 
_14&) 

~1«*r 



aassura^tiaia? <) 



Hi** 

1474 



383 

~1<?7 
J« 

1479 

J4» 
_14«1 
14S2 

J4»4 

14*f 



If* 



J498 



1499 

1501 

HIS- 
— i**~ 



1511 

—1312: 
* 

isiT 

_I520_ 

jit"] 



"537* 
S3* 
>539 . 
1540 
1541 
1542 
1545" 
1544" 

i'&Q 

i&7 

M 

1549 

1550" 
J551" 
—1552 

— * 55 X. 
155T 




status — 9tt jti — liw<f 
•edii rix«, 

If (i 

Stiff iX (Htt<n mi, 
If (FALSE — 
tf ( 



_MOOTL NAME, 

strumitE), 




'.wrj; 



— aatjtefault ( M_PATTE*N_niX , p«tt-rn_fia.) ) 

'.urn), 

.nxxew.FiLE. 

i(FAXLOltE) 

" C a XH_UB-, p«tt*rn_ria«, p*tt*xD_ril*, Mx.itr})/ 
■ .TXX") / 

•» s**_<»sfsult. (FB_TXKXMG_FXL£, *lmiMq_t 11a) > 



TIKTVC FILE, 
(T XI LURE) ,- 
M0CTFtTT_n LE , 

(FAiunac). 



if (r*_Mte) i 



If (itltU i- 



(▼eld) — — -— ■ 




LLOG_FIIX, 
©f(l©g_fila)).. 

S) z*tttrn<rAXuntr)s 

ttlm \-%S\-\B*, pitt^n fila)/ 
(*wdal_fila, psttsrn_fils, ©utput_rila, log_Iila, tisO»g_f !!•},■ 




If (status t« 



if (status f 
if (FAX LUKE — 



4<ra«a>}. 
SS» rttm(rMWK),- 

SS> xatars(FAXLBBX)/ 



I* 

ZMl.iate - B*0D_9C_L2_34.- 

it (0 — st sisn CW, zatel) TMl.xaU - BAETD 300/ 

If (0 — atxeap("lMO* r ntt)) r««l_x*t* - sacdijoo. 

if (0 — stxcsM>(-2«00-, xa*«}) ZMl.xata - *ATO_2400, 

if (0 — st xeii (-4— 0*> cats-)) imI itU - BAUD 4800/ 

if (O — r atrespC MW , xata)) xaal rata - BAUD~9C00, 

ir (0 — stxc*s»(-2*ao+-. xata)) xsal_rata • BAUD_24_»t 12., 

if (0 — atxCHpC-ttO**-, xsts>) rasl_rst* - UWD »t_12 24, 



if <0 — stz_w 



aort. striaa(port))) ( 



LK_CMECX(la_wxlt a CQ^ l«r_M-, LM_KVSKAM_MEHC«T , (u_lo«g) 0 
(«_Xaa9) IRBOt_VU}D , <U_loag) S I LEO r_MOOCM_BAUD , 
(cfcsr •) cnal.zata, a. status)), 

switch <raal_xata) f 

ess* (M»D._24_9t_12) : r«l_r*ts - BAPD_2400, braak; 
^ caaa <a*ao 12_24 > : rasl_rata - bacd_»«oo, braafc, 

LM_CEECE(la_writa <**o*alar_aaasa, LM_D0AJtT_M00CM , (u_long) 0, 
(char •) vraal_r*ta, fcatstus)),- 



IMjCSBCXCOajwcita (ao«tltr.aaa*, (u_long)LM NVS*AK_KEMorr , 
(U_X<M»9) 0, <U_loog) COKSOLE_BAUU, 
(U_loa»9) SIXror_COHSOLE_BAOD, 
(cSax 'jimljitt, 4. status) } 

switch (xaal_rata) f 

caaa t»**r>_24_M_12) : r««l_rtte - BAUT>_2400.- brast; 
csaa (»aj»_»«_12_24) : rs*l_rsts - BAUC_9«00. braaA, 
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lm/main.c 



DATE 5/23/89 | PAOE# 

TWE 1:20:36 pm I 14/48 



SOURCE TEXT 



_Jl* 



# 

_JUN8C 



-ffe 

1672, 

jm: 

1*74 

167^ 
To77 
~1*7« 



<« Iwg) 0, (u_lo*9) o, (u_io*g> 1, 



awfam «tr) , mbuI utuicrtMX.str] , 




If (atateaa I 



S) r*tairs<rxxuntE)« 
aJT(Fft slot, 
jsosra^Jitirot TKtVOttE > 
it (l—f >ir(l— fit) JaaolOl - tolow*x(lano(0})j 
laaa_ lir - laaofOJ - *•'/ 

411c*^«"o^ <laa«,»iM h « r , alot_»wto*r 



12 (statu !- 



«K«PK_DI 
alao*f(aa*loa. 

s> mMT.i 



•tatui • yt jtf w tar (Wt.D»».WMP, 




r<W tmSIQK, 
if (statu* r« S W C O C1S ) x»t ur a< WIMH) / 




«Xot«_wlxW - atad t«i4ta)/ 
luM.Ufk - atei <a*la*t)s 

if CO B— d,— — TOT) 44 < 
e*oe*_for_«al» <la»a_*i« 



r)))t 



0f_lMT«ti0M ( «1imi, *alota, 
ot, aia_alot, mx_1in, »i»_l*aa,- 



if (ruum — < 
uf 



(niUtt); 



A«ft:.»iot ;•:>/ 



(1* laral*a_4ab location ( dorlcoj M—a ■ r . dab. 

ii ■ ^— - fc i«M« r Aalota) ), 



aCOl,- »ia_alot - alotalO]/ 
»(0], «ax_alot - alota(01,- 



for (pm - 0/ poa < »t«toar_of_loc«tioB«, poa*~t) ( 

If (laaoafpoa} < ■la_Aaao> aia_laao - laaoa[poa}/ 
If (aiotalaoal < mift_alot] aia_*lot - alota(aoa)/ 
if (Aaaaalpoal > ■ax.laao) aax.laaa - l*aa«(po»l. 
if (alotatpo*) > »ax_alot) s*x_»iot - aiota(poa] ,- 

I 
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SOURCE PROGRAM # 

lm/main.c 


DATE 5/23/89 


PAGE # 

15/49 


T™ 5 1:20:36 pm 


LINE # 


SOURCE TEXT 



_JMJL 
1682 

J68S 



lag? 
1*88 
1689 

_1690 

4p 

J693 
_7694" 

d| 

1697 

3g 

1702 

ITOT 1 

"fro: 
17b* 

__1709 

^L7* 

— 



_171 



3t26_ 

3 
d®fc 



_T7* 
^740_ 

-1742 
_L743_ 

1744 , 

^1747 
"1?48 



31 

1754 , 

1758 
17S9 



-J7«°, 
V76T 
I«T 

1764. 

37"«r 

__17« 

~ Tiffin 



T77iP 



r.._ 

T777" 

1779 

1781. 
1782 

_1784 H 
-1785 . 

17«fj 

1787 

"1788 

J789 

1790" 

-Jgfi 

_M 
_i79<: 

1797 
3799 



wMm » «. ♦ (aax_4lot - »ln_*Xot) fr 
llf_C»C««lw_l»«ittl*«_«l*to (<ltTlo«_aw*« r OjUo, LM_DAJJ_TYTE , tr« t_«txlng ) ) ; 

d*t>, XJM_DAB_KE7XSXOK, fcrst_«trij»g) ) , 

iM_DAB_KMOnr ACTOUER , 4rst_«tr±ag) ) , 




T)> i 

r<PK_$EOanrr, ssg_atr, ■iz*of(a«g_<tr) }/ 
I- SPCOCSS) r.turntrAlJUUXi:).- 

<*CP«_HM« FACTUM*)) { 
• ptjtTM i t m r {PRJH*MXJTKCTU*XX t atnf actarsx, «ir»ot (»*»uf *ctur«r )) „■ 
— i- success ) r«turm( fax Unas ) , 




*)> I 

x(PK_X»B_Tt»E, d*to_typs, slxsof<dsl>_t7ps))/ 

soaacss) rsturacrxiiwu:),, 

£<Pft UUKS aXCS) ) I 

■ »H_Mr»>ui (pk_lakts_hic« r asisat, sixsof(*sight>). 
If (atetm i* ssccxiS) rttur- — — « 
».U# - atol < tonight) . 



^jurHttti ( pk_slots_wixm: , widtn, sixsof (width) )/ 

as f- SUCCESS) X* turn ( FAXXS8Z ) / 
a* - «tOi <WtdtH); 



f©r_a*b (!*»•_: 




•Xsasa, •slots/ 



:tb:^4tttnlM ^.«l*a :*ad: nip***; i:Wdt ; V;~/ 

.location (4*r±cm_\ 



siotafo], 
*lot*(oj, 

* - 0/ < aMte£_Qf_loeatiou ; poa»») f 

If (lMMlpM] < Ml»_X*SS) Bis.lWM - lUHlpMh 

If (mlm±M.lpo*l < Min_«lot) mi-_«x©t - slot* [pox] , 

If (1 — t pn «| > i«_llM) MX.llM - lUM[p<M]; 
If (sXSfcSlpOSl > MX.SlOt) ■*X_*l0t - *lot*(pO*] ; 



*lot_» 



_h±qk - 1 + fa*x_ls»* - ad* lass), 
»Xot*_*rto* - 1 + UHx.ilot - ada_sXot) / 




▼priatfCVa-j, 

-rprlatf (-Lsbslsd Partes isiftKr la Iim %c, *lot «d\a», *A* + lm b< 

•wprla«(-\a-)/ 




tr_or_dsri.es*, »list_or__dsrtc«s. 

X0B9 nisSiT_nT_i1ilTf , dab* dsrlcs,- 

les9 in— liT_nf~1 n rati ns» •!*■*«, *slots # - 

losg pos,* 

chax « * 1 1 st_o r_d«Tlc*_ » si i , 

/* rsturs succss* . If tasra ■• : <Ub :a«re */ 

LM_carcr ( iB_iaqulrs_4ssic*_Xlafc( 

for (dsrt.es - 0,- dsrlcs < a mt ■r_og_dsrtcsa/ 
LH_CaTCK< la_ lsqslrs dsrrics < «llst_of _ 



*Xlat_of_dsrt.cs» , 



r ii*t_of_« 

IMJ- 



4li*t_of_dsrtcs. 
i*+, llat_of 
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SOURCE PROGRAM 

lm/mairuc 



5/23/89 
1:20:36 pm 



PAGE # 

16/50 



SOURCE TEXT 



1804 

dag: 
.__i»p»_ 

_1*10_ 

1811 

_J812 

_i*i3L 

JS14~* 
HIS ) 

"vsiV 

_1S2£T 
J82f 

1824 

11825. 

_1827^ 
_iS28 
j829" 
-1Mb 
_1831_ 
1832 H 
„iS33~ 
_1834" 
1835" 



for (<Ub - O.- oafe> < outttr of _«***«, «ab++> { 

XJf CKX( l*_l»qulxa OAb_loc*tio» < « li*t_of_<Wric*» r <±*b, 
tar CP** - Ov pox < »«»to«-r_or_loe»tl©nji , p©»++) { 

IX ((14MI[PCX)«1IM) 44 (alota[poa] — alot)) [ 
- '..■'■'••:.c« wrtir - *llat_or_da<ricaay 
'date wteT - dato. 



_of_loc*tion«, ilaMC fc«lot*>)„ 



_W8 
Btt 

1850 
1853_ 

_l#S4_ 

18ST 

list" 
liSJT 



> 

(Toi<l) Iprlnt*<-to. 
xatura (FAZJUntCK- 



Mm: 

„i867 

1869 

"187b 

_SSb 

m. 

w 

1881 
1882" 
1883 
1884 

M 



J 

—IMS. 

14,. 
1«X 

~ 

1*7 
3908" 

~"i9i<f 

J9J1" 1 
1912, 

JOT 
1914 
1915 



1916" 
19171 
1918 

-m 



lnt 
char 

i»t aarwrlty. 




lat wt ■a«aa«a< mtir lty, 4—— <9*}* 
if t —ml ty — LM_CJt«o«) { 

(w»ld) Zprlatf (afcdkaxx. 



If (MiWlty — LM_MAJtMZNG) { 
(▼old) fprlitf(ttter, 

•lh soda-lax WZltt): %*\»", 



V»a\- cfcacfcad with aomi.BMM); 



▼pxlatf <-»o mors -). 
•1m 12 (1 — trxox*) 

▼pri»tf<-l «rror -). 
•1m ▼pxlatf ("4d arxoxa axrora), 
▼print f ( "■■d •),• 
it < o — waxnlaoa) 

▼pxlatf< - n© wanla9> *}/ 

•IN If (1 — MI11K4} 

▼pxiatf ("l w&rala* »), 
▼pxl»tf{»\a a ); 




If < 



If <yt._yg«—*TfWt_M*lT. w»it atxlag, 

*izMf<wait._«ttnjB9>) r- success) x*tun(rAiuntE).- 

If ((walt_atrlM(01 — I| (v.it_«tjriBq(0) — • Y' J ) 

wait - IffJIMBv tlM wait. - LK FALSE/ 
} tlM wait: - LM_FA1£E. 

If <9«t_paraawter <M_MXmtSS, nrniii_itrl^, 

•ixMl(Mma4a a*xla«)> »- SUCCESS) r«tun ( TAI VCMZ ) , 
aweids - 80 • (atol <■■' ■■ili_atrlag) ) , 

▼priatf < -Mtootli 

If (MCODdf > 0) 



•lax \-%«\" 

▼pxiatf (-la %d i 
If (wait) 

▼priatf (-aftar all ■noallag a«aaions i 

▼pxintf(-\«->.- 



1K_C8XCX ( l»_aalact_l 



»lar{Bod*l«rj 



•))/ 

k < iM_nma ( Mii*i«x_Mt , <u_ie«9) lk nvskak kemovy, 

(U_1O09) 0, (U_1ob«) 9, (u.loog) slxaof (8O0T_STS0CT) , 
(cfcar • ) Meet.an*. 4atatua))/ 



LH_atECi< l* r«tMot(Mcoalc r wait)). 

if ((wait) Tl <boot_aa*a. iii HH ii t t- U(_rALSE)) { 

vpriatf ("Noteltr \"%*\" will autoboot aaortly \d", xxteltr i 
<SOCCESS). 
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SOURCE PROGRAM 

lm/main.c 



S/23/89 
1:20:36 pm 



PAGE # 

17/51 



■ - - 



SOURCE TEXT 



•_coda", BOOT_I«IST) 



boot () 

{ 



char 



1st 



. — •l»ajc_afcrl * 
booUltt(Mx_«tz] s 

- — xl/ 



(imnniit, BOOT_L2ST) . 




.<» HOCCIXll_NAME , 

•laaof ( ■odal«x_aa 

i<rAXlU«E>,- 



»•>>/ 



— TRUE) ) 
ljiiltir( PR_BOOT_JLIST , 
tlist, «li«of(bootli»t>). 
t- SUCCESS} ratuxa(rAILBJtE) i 



awd* atxlaq, *H»of (»od«_«trli»^) ),• 
tua i- SUCCESS) r*turn<rAILOJtE), 

It C(««to.«trl»9[01 — •*•) H (aoda^atrlaglO] — •©•)> 
■otto - FALSE,- 




If (FAZLimE 
I 



uvkk — all_*aat(»od*l«r_aa»B> ) { 
▼arlatf (•Modol«E \-*«\" Zallad dlaoaoatlca \»-, 



, -dla9a0aU.es-, bootliat)). 
>r "boot_di«g«- , bootliat)) { 



bootlist)} 



log_boot<« 
I ea 



{■ax_atrj, 



1st. poslti© 
atatic rilE 



loag atatua.- 
eaax Xog_fila» 

i»t BWtU*/ 



aaelaax 



LH_CaXCS< l»_r»ad(ao«»al«r_i 

<u loag) 0, (u_l©ag) MOOCXEX_STATE , 
(U.loag) SZZEOr.NOOCXER.STATE, 
(char *) wodtltr_iuu , *atatus)), 



uttch (■od1tr_iUU) f 




Tpxlat£(-*odal«r \-%a\» ia booUd\ B ", 

■oool*r_a — ) 
r»turn (FAILURE) , 
rin KXTKKZNC CI ACS : 

TprlatX ( -aodalBr \"%a\" la runalag dlao«oatlca\8- 

■lJi1h_imi). 
rttum (FAILURE). 

▼pxlntir^o^*!*^ \"%a\- la xuaalaoxn-, 




,l«x \-%»\" vm la aa uax» 
mdal«r_stat* ) ,- 



a t*t«: 104x\n" , 



(▼old) atrcpy <log_flla» 
(▼old) a treat (logJUta 



.log-). 



LH CaXCK (la xtiolT*_£ilmiat (la_path, 

~ log_fHaiaa», filtsaM, flat) max_«tx, (lat) 2)),- 
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SOURCE PROGRAM 

lm/main.c 



5/23/89 



1:20:36 pn 



PAGE # 

18/52 



SOURCE TEXT 



(til« 



■J 



f MOIX) (void) fclo—< «t 

(void) ctaod(tll«MM, 0**4), 

it (MU1X — ItZtH) { 

(▼old) «pri»fcf(«td«xx, 

UMbl* to 4 



log flls \"**\-\n- 



} 

clock. - (lomo) tla»((lo»a •)»). 
tlM_atMrjMUt«r - <rfcioo(fc clock) , 
(▼old) akrcpy <tl»-_«to^», fcl»*_afcaa*»_polator) 
If ( success — ru«a_l*d«x<tl*»_»t«»p, "\n-, fcpoaltlon)) 
UM_rt^ [ poa itioa ) - MOXO./ 

(▼old) fprlaU(atxMB, Nodolor boo tod by ta froo »*\n- 

(▼Old) 



Z I la writ* (a»dolox_aaoa, (u_loog) I*_irvsXMt_NEMMre , 
(11 looo) a ' (U_loog) JtOOCIX»_STATT, 

(O-ooa) sizxot_hoocix«_statj: , 
(caax *>Moitel».tUt«, k»t*tu») >/ 




(▼old) «t*«pT(loq_fl*— — - — _ 

(▼old) •tn«t(l«9LfU«MM r -.log-). 



It (ItlMB 1- MUIX) ( 
»M til. - 1 UUM I <f 

■tx«*» - fopoo (t 

it (mv mt) c 



(lot) 2)), 



(▼old) ck«ad(fll«MM, ©«**), 

M 111*. 




(▼Old) fpxl»tf (»tJT^», 



(▼old) fprintf {■ , 

fatal kudwrn orroz haa boas <tat*ct*d.\n" ) , 
(▼old) tprlatf(atxoa», 

•Bus diaoooatlca or call riold E»glo«oxl»g.\a\B-), 




CIM M?S_E*JtO*: 

(void) logL.btia_ox 
broal. 

cm SUICIDE: 

(▼old) fprlatf(at 



(axt«l«r_BaM, 

U. -SUISIDT\D-), 
, (wid7^1«>g_I aoca_«xror (■odalax.aaao 



CIM BAD.KV5KAM: 

(▼old) loc_irr*_raa_axxor <atxa*a), 
break.- 

CIM O U 'JO rDATE_CP ROMS j 

(▼old) log_old_apro»x (stroaat)/ 
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SOURCE PROGRAM 

lm/main.c 



S/23/99 
1:20:36 pm 



PACE# 

19/53 



SOURCE TEXT 



Caa* OROfMTC.IOST.irTXlS : 

< Toid) log_olcl_ut.U.» (»fcf») * 



(void) fpriatf(«tr**n, 
(void) fprl*tt(»tj 



(veld) fprlatf(a< 




«( li_rNd(Mtel«r.MM r (u_loa«) LKjn 
(u Xoao) 0, (u_l<»q) »A*ITYJE*Jt, 
(u_lo*g) sXZSor_*AJtXTr_Ztft, (caax «) *pax±tT_«rx«r , *at*tua>), 

< -ro 1*3) fprUtf(.trt*., -VAXITT OMR -)/ 
(void) f»rlat.t(atr*a«, - Ox%x ptriti_«rxor}/ 

(void) tprlatf(atr»ao, • - mam CwtxoUad by; ">* 

II <i(rvltT_*ner.ao«._Ct020_aMt*ri) (void) f«xlatf( ttnw. *CF0 -), 

tlM If ( I ( p«ity_«Tor . iot Wt_Mit*r ) ) (to Id J f»rlatf( itnu, "7ME •), 

•lM If ( r ( ^*rlty_*rrox . »ot_LAJ*cr_ma«t«r ) ) (void) tpxlatf (itn«, -LANCX ")/ 
•1m (void) fprlatf (ittHi, *ukMm ")/ 



(void) fprlatf (a 



If ( 1 ( pari tr_oxxor . »ofc_oxxor_al ) } (void) fprlatf («txM, "X 

If (i (»*rltr_«ror-»ot_«xor_u«) ) (void) f prlatf (atroao, -2 ■ ) j 

If ( l (parltT_axror.aot^arror_la) ) (void) fprlatf (itnw, «3 -)/ 

If ( t (p«lty_«xxor.»ot_«rxox_lo) ) (void) f prlatXfatxoao, -4 "}/ 

(void) fprlatf (atroao, - - Addroaa: •) / 
(▼old) fpr la tf (atxoa m, "<hrtx\a", (parity_< 




(a_lo»9) XM_MV3«Mf_MM0Cr, 



E(X*_road(ai 
(u_Xo»9) o, <u_looo) 

(u_iooa) sxzaor_mAXD«uue ekkok, (caax •) 4a. 




If (kudvtt«.tasL.«czor 1- O) I 

(void) fprlatf (stroaa, -Tlalao 6— o rator 
for (laao - 0/ laao < MWO or LAMES/ ~ 
If (( X * (Utanit 
awl tea (laao) ( 



) I 
>) I- •> C 




pol_eoatrol - a*rdvara.laao_d_p«l cootzol. 
data_valid - haxdvaro.Xaao_d_data_vaXloV 



(veld) fprlatf (atraao, 

"\tlaao %c ooablod, PEL control lx, Data vaXld «d\a- 
1 A" ♦ laao, pol.coatroX, dat*_valid)v 



for (laao - P.- 



:_or_UJ*rs; x«ao-M.) f 



If (((aardvara.Xaao_orrora » laao) t l) — 0) 



(void) fpxla tf ( atv a aaj , "Laao «e orrora:\n" , 'A* ♦ (caax) laao>/ 
<, If (((fcardwaro^jaclaao^orrora >> laao) » 1) t» t 
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SOURCE PROGRAM > 

lm/main.c 


DATE 


5/23/89 


PAGE # 




™ E Ix20i3tf pm 


20/54 






"'/W 1 ** ■--■■■■»' *' ■■- * ■•■ ■ v.- :•• .. - . ■ . . • 






UNE # 




SOURCE TEXT 









« <h 

( 

If (h 



•I .rK.Mtxwk «cm) 
-\t\t*etreah uravi'); 
r(laM| .He.nftMt.tnM) 
ro M, -\t\«»i ij iiMfc KCTWtym' ) / 

if (ku*m.pM.«Mt|l«M|.r 
(void) tyiiU(i tiiM , 

-\t\tCMtrol MOM Parity «rror\e-), 
(veld) tprlit£(«tZMB. 

-\t\t\t- 



if I (taidmn.HC_tnw(l«M| .pecr_hlee_i 
I j |fc uHw .H«.l —gf l— ).pM _lM > i 
<^oia) fog lh *\*\*»arlty_ * 

(veld) fp?£ t*(o5 oM , 

(void) f Smi, ' * E 
(void) fptiatlotiM., 

-\a\t\t\tParitT Cmr MMn 

CXamI . pac_p«r ltr_< 




(alofc - 0/ slot < IIHWI.or.tMHy ale*++) ( 
pel - (laM • I m HI _Qf_«OTI ) + alot, 
If ((1 « <k»«Mr«.r«l •rror liafc >> pel)) — • ) { 
"•ti*u*.- /» a» tnoBf >;xor tfeto pel : *> 

(veld) fprliU(stn«i, 

•\tpia Uwtnaica Mdnl» error la 1am %e alot %di\a M , 
*A« ♦ <ehar)laM, 




(▼eld) fprlBtf (atroM, 

-\t\thhortad plM oa style eel* %d i\a\t\t\t- , chip}/ 
Sex (kit - 0* alt < i«, bit**) ( 

If (k««nM.Hl_«naK(p«l] .Btfte.dMrtlckir) 
4 (1 « kit)) 

(veld) Xprlatf (atreM, -%*d (ckla-lt) + hit), 



I 

(veld) xprlatf < a 



) 

1* ( 



_ZJ47J 
. 351 



( eel I . aav_e*«ic_par 1 ty * 1) ( 
(void) fprlatf (atreM, 

•\t\tftrlty error ea eealc chip"), 
tor (clip - 0/ chip < wn _or_)ttHC cmxps, chip**) ( 

IX ( hardware. eel_errort pel ) .ataelc oaritr oet> >chip 4 1 1 
(veld) xprlatf (atroea, 
| - •d", chip)/ 

(veld) Xprlatf (atreM, -\a-)y 

(veld) fprlatffetroM, 

-\t\t\t*raech i fMi i n : torts, kleek Of feat: »x%x\»-, " 
hardware . pec_error ( laM ] . p*c_bx«acfc addreaa , 



u_loe« 
M^ahort 
u_ahort 
loeg 

(veld) 



<u_loe«) 0, (u.loaaj) 

<u_ioeo) siaor. 

(veld) fprla*f (streea, • 

LN 




K( la_read(i 
C.toafJ Or (m_; 
( u_loew ) SXZKMT _ 
lx ((1«13) 4 atatu*_re*) 

(void) fprlatf< atroea, 

*\t rault oa ataea C oX the 
If ((1«14) 1 atatM.req) 

(void) fpartatf ( atroM , 

*\t rault oe ' ataea lot tw laa< 
It ((1«13) 4 atatM row) 

(void) fprlatf (atroea, 

-\t Kama fla« for ataea C of 
if <{1<<12) 4 statu* re*) 

(void) Iprlatf (streea, 

•\t xerwa tlaa for ataea » of • 
If ((l«i) 4 atatua raw) 

(void) fprlatf (atreaa, 

"\t rault oe data cycle\a- ) , 
If < (1<<7) 4 etatu*_re*) 

(void) rprlatf<atxoM, 

-\t rault oa reed/Mdlf v/write 
if <(!<«) 4 atatw*_row) 



)); 

plMNa-)/ 
pipeNB-)/ 

pipe\«-), 
lastructlos plpe\a-). 
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SOURCE PROGRAM 




'* 


DATE 5/23/99 


PACE # j 




lm/main.c 

.: . . .... . ^ . • • > ' - •-. 


.... •• • '.. x...-/ , V - 




""^ 1x20:36 pm 


22/56 



SOURCE TEXT 



_2S21. 
_252*. 



3s- 

_25»_ 



=§3- 

r§2 



. 2544 



235T 



^23*C 



} 



If ((• 

•lM { 



<nztan)/ 



— •» u (i(w.ifc))) 
rtM«r \-%«\- 



i > •) 

tr (W.tw — wit) 




(▼old) •trcprtfeftar *) taot_atzvet->lMl, -IMSX-)/ 

•lfdof VMS 



_25»i. 



2594 



2601 



=JSB 



2617" 
26U 



_2630 



2634 

2635 



263*. 
2640 



If (fUUB — 9K_lMHMtj 



(voK> f*xlatf(«td«rx r -%«: u^aw 
•xxoxjxoflx, »oat_MM>/ 



If (rUUJH — f*t_lM« 
(veld) rprl»fcf<« 



•1) I 



if (rxiumr — i 



(FAX UK) ^ 



•txuefc kMtMt 




m_CHgCK<^ Xitt dl ll lir . <«_lM9) 1MJHrS*AKJHB*MT, (U.lM|) 0, 
(u lorn*} O, (w_lMf) Uim( ( ■OOT_ST«OCT ) , 
(ciar ") boet.atnKt, 4*tatu*))/ 



u_«xlt <) 



(▼old) «l9a«l(SIcaVP, XZC_MX). 

(void) Bi9««i(sxcxirr r nc_mi.- 

(Void) *i9a*l<SICTTW€ t S1C_0TX > 

▼printf (-»«\a*, i a— d_ — — ? "": "\aEadlB? utilltl** mmIo*...-)/ 
If Cla— t—«fc(0) — ^l? 

>-• 
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SOURCE PROGRAM 

Im/main.c 





DATE 


5/23/89 


PAGE # 




TIME 


1x20:36 pm 


23/57 



SOURCE TEXT 




i <IM_*»UC — yadjwurt) { 

(WU) of rla U(f im »ertjp xB ft, *£a««c puMord tor wttltr \-*«\- ; - , aodolor i 
ptMft(| M—rtjjKft, password, ■Utot(H M " w <»/ 
(void) i»_mici. (iij m w ta < LK_omat . pufwxd)); 

(void) l»_c*oofc (ia_i»qulx»_ood«l*r (LK_PASSWMtO_CI£CX # *9©od_p«*«ortJ> ) t 



IX 
1 



) ( 



\jmXlMZ, bwfx«r_slzo) 



•xo£lx) / 



{ 

•iXdof STOOJ3 5 

lat (•; 

ItlM 

void (•; 

#«dlt 



»_•**>_*■>(), *aadl«_latr()/ 
•_«tp_r»><) , fca»dlo_l»tx( ) / 



Jap.** }i 
}ap_aut •» 

ir (I 



Jaa H i f - OaaUtof •yjwfbat, 

Mrr»_.tp_t» - «i«Ml <ilCMW, 2a_au«pood)/ 
raw <j* 

wtura_buffax, buXt«r_alz«) / 



(void) «i9wl (limw, uw.itf fa) , 
coofc(>, 

(void) B*adla_lafcr(*xcxMT)s 



(▼Old) 

coofcO' 



»_*»>/ 



char 
In* 



1 

(▼old) prlitfCI.*, 




ST" 1 ' 

» i- IT) u (o I- at) hh ((a-xoply) < iu) ) | 
O) i- wr> *» (o »- at) tt ((a-roplT) < lu) ) | 



■tttcfe«r(etxl(9))/ 



I if do f VMS 
f laclud* 
«iaciuda 
tlaeludo 



SDCSOtXFTOft (davlcaj 
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|^5§pgg|||p 




SOURCE PROGRAM 

lm/main.c 



pate 

™ E lt20;3tf pm 



PACE # 

24/58 



SOURCE TEXT 



. _ 2761 , 



27*5" 
~27«T 

-88- 



1 i4>_*Ut«; 

static uul^Md aaar 



kuffurlieo], 



tekiiMl, 0, 0)/ 



lc (status r- ss *_mcmmju.) { 

UMSIGMAX. (Statu*)/ 

atatua - UM«CT_Cr(*«*Mt_fXa9).( 
It {auui I- SftS_HO«M»M ( 
1 *•**»»< >♦ 



statu* * srssoxo* < ifu t_rm, 



etawl, ZOS.KXADVBXJC + zo$N_Hoecao f ZO$K MOrZLTV, 
»_atatua, 0, 0, 4buCfu, 1, 0, 0, 0, 0), 



2S3SL #sstii« 



If (status I- SS9_N0DNM.) ( 
UBlsioua (status} t 

(0)/ 



t 

xstura ( *b«f fax > « 
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SOURCE PROGRAM 


DATE 5/23/89 


PAGE # 


lm/menus.c 


™ E 1:20:39 pm 


1/59 



SOURCE TEXT 



Si 



_2» 



_3i 



3? 



1 



I 



y * : *OC»_IBt ; ri^^i, 4/34/11 «t 07i 52,15; : ; 

llMlud* 1 " 

flaelw 
tladw 

***tlc lo»9 curr««t_4«pt* - 0> 
la_dl«pl«y_a*au (mmi) 

LM_MZNU *mm)/ 



bs: 



I 

, lip: 

B8- 

V 




41««_«*t_a«l«ctlo» ( m1»c tloo_* txi.99) v 
If <quit_fl*g — IKJTXVC) { 



(1 - 0. i<MW>iabu.o(_ltMj f 

If <0 — atr_ca* (MlMtlM.atiUf, (wtu.ltM ♦ 1)->m1mUM) ) 



if {(MplT > -1 ) *fc !<<■— u_lf + x^F»l T )->«ttrl±«it.« * W.»o_Ml«et)) { 




Lfciejjulfc) t 




) «1n (void) pxlatrc-IarralLd 



It (0 — •tX_MH»<Ml«C«10«_««Xla9, "quit" 



tlM tf (• - I 



■(Mlwtlok.striagn) ( 



if < CMMt_ltaB)->talp_strlB9 — KVXX) 

<vold) prlatf < "sorry, bo fc*lp mil4b&* 

•In { 

for <1 - 0, l<w«t->iit ir.of.itt/ ++i> f 

If (0 - •tr_c^(«l«ctl«.ttru g , <Mau_lt*B ♦ l)->MlKtl N )) { 
if <<Mau_l*«)->talc L atn»« — thru.) | 
j { <*oid> pri*tx< -sorry, m> Wlp avaUabl* \b»>, 

n_ — - ^— cium, r«tar« to eostisu*! " 



)) i 




r«t»r»<PXILTOe)y 

1 

lafc r*_aod* - ruu. 

() 



priat.Msu (miu) 
IMJ0U *■ 



i.- 



(▼old) fpri»tft» 
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SOURCE PROGRAM 

im/menus.c 



DATE 



5/23/89 



time 1:20:39 pa 



PACE # 

2/60 



SOURCE TEXT 



if 



Cor (i-«/ 1<mo 
it (M- 



) 



it (( 

(void) fpxl»tf ( 



im n*t)->wi*_«*xi-* t- mi) 

(▼old) fprlitl(*Utor, -%4») W \«» r *»", 



dllf_fH.MlMUM (•trlM.rOOlT) 



(void) !prlitf(ittirr. "\»">/ 



) wteil* ( AtjrlM < »ttio*_ropJ.y ) — 0)y 
(void) fprl-tf <»td*rx, -\»-)/ 




•lfdof WDtt .S 

l»t (•M«w_lMr_f«*K)s 

▼Old ( >MT«_lltr_tC«} ( ) / 

foodlf 

}M_"»« 



•1 .attzUMtM 



Tiifcuf » <3*P fcMf *)$ 

mt« l»tr fc» - •i«*i~<sxcxvt, kudi*_lrtr)/ 

if ( MM- >MM_lUM(MN->e«rrMt_Mi*CtlMl . tttiibitt 




loc«l_OM , » nM l lM_ «wlM ( ) / 

?!5S) IiSmiTsicwt' •rn.lrtr.iM>, 



1, iv 
el, c2/ 



X - ■txlo»(al)/ 

if (mi«i<«3))i> 1 • 



>/ 



r(cl)/ 



for (i»«/ 1<1/ !♦♦> 1 
cl - «lti]/ 

it (1 — ooor (cH) cl - 1 
c2 - •211]/ 
if (1«m«i(c2)) C2 - toi— or<o2)/ 
if (ci i- c3) roteara (cl - ca)/ 



■<•)/ 

* <»1, »2, MX) 
CMX 

t-fc MX/ 

Iom 

CMX 



lr i/ 
Cl, c2/ 



1 - *txl«.(«l), 

if <*trl«»<*2)>l) 1 - •txlo*(a2). 
if (mx<1) 1 - MX/ 



for (1-0/ i<l/ 1**) t 
d - ■1111/ 
if (t lMU tCl)) cl 

c2 - sail]/ 

if (i«urpor(ca)) ca 

if (d t- ca) rotur* 

) , 



• tolOMT(ca)/ 

(ei - ca>/ 
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SOURCE PROGRAM 

lm/menus.c 



5/23/89 



1:20:39 pm 



PACE # 

3/61 



2S£_ 

m 



3«: 

JSL 



t 




CMtJM)) 
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3 



1 



Mafia* 
ttefiM 

•/*:-,--v-i-v 



Ttfir^f 1 f 0»0100 /*:MMft 1MB 1 



:•;!»■• 'jinwiwi in«~ mil "i* 



U«_Mfcll 



cur uxt, /*•* a— atigtiaa PC : t*m — y 1» — . y 

lat <• MtlM.NtitlMX); /• «*ara«« «f :*a» *aatl 

l»t tttilbytu> /» *M ittrlbttt* bit- ibof* «/ _ 

char •«« data, a—* :<tetai> ; :=> ■Oaod ^: 1 ;» a »g:*a«tl»»;- */ 

cUr •fcaj.p^atxlaf/ 



•tor* «a*zw%alac«loa , /• t**mK tmU> mmm*_it, 



M*flM a*x_«*r 



»4*f 1JM BS 



255 
20 



fdttlM 

l«tfiM 
IteflM 



KL 127 

ctrl(c) ('e' * 0x1 f) 



>_a**_llaat)/ 



«KUn 1st P«. 
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SOURCE PROGRAM 

lm/tmgfiltr.c 



5/23/99 



I:20i39 pm 



1/63 



SOURCE TEXT 



^*i.':.»y,-„-'...-yi 



3. 



=¥ 



1P3. 



lb 

it 

U3. 

» )14_ 



y» JCCJk^XP*: :*»«fllfcJr.C l.a, ;3/l/l* *t OH3t»15 

llMlttd* <«t410.fc> 

litem*. <ctypo.fc> 
#i*clud* Tn«ni .r 



loafla* »TATX<aeata) a_axrayt a tat*! 




atatlc u_1oh d*lay_tal»la_alx« - O, 
•title u lomq mmm ir_or_dalaya m °' 

•<Jaaay_ta01. - (DCLAT •]MOIX./ 



aax *a_«rxay(l - < -low, •! 
Moflao ▼forxstf (void) fpxlatf 

Mafia* NWBHW 354 

mum taauam ioa« 




e < 2) I 

*xaelatf<aMacr. •«****« km fUt [fia« ... J\«", ax?T(0]>/ 
aacl* ( XXI T_FATAL_E3tBOK ) 




ItUun to o**a «il* %a fox r**dl»g\a- , ar*r[ll), 



If <l»_fllt*r_tl*l»*<fp) !- SVCCXXX) | 



If < *xT©x_eoo<iitioa — 
*xlt(EXXT r* ' 



rilt*x_tl»l»« ( flla_*©iat*r_ia) 



fpl* - t ll*_poiatar_l*. 

if ( (oolay tatolo — (KSAT *]MVU) I | (delay tatalo six* — O) ) { 
d*lay_tabla_ai** • ikiti*X_ociay_tabix. 

6ml my taola - (DC1AT •) callocf (uaalga*4)d*lay_tabl* alza, alzaof (SCXJUT) )> 
If (d.l«T_UDlt — ( DCXAT •) MJLX) { 

▼ZpxlBtf (atdoxx* -aixox; fallur* to allocat* boat — o xy to atoxa 6*lay tabla\n-)«r 

xotm<nULDitE),i 

) 
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SOURCE PROGRAM 

lm/tmgOltr.c 



IkM.Mia, fli._roiatax_out) 




_JL»_ 



15 4" 

m 



m 



226 



fart 1-0/ KMMnjeCitUyi; I 

If |^i T .uM.[l|.t«t i- (ck*r «)WVIX) 

(wtd) fXM(<telar_t^bl«(H - t-act) «- 
if (Galay tafcla til- *_•«■• f- (caar *}ITOIX) 

If <«al*T_**»**tU.t^aaa» I- <ck*r 

» 

if <<wia T _t*±>A« t- tanjur »)WU) 
<toi«y_t*ia«"- (Dow *)wi^ 




90* a tafcm \Ma\* ©a 11m 



■ %d:\0\fc%«", d*l«7, liM 



if (rt» I- 1I> { 

▼fprlatf < mtOmrx , " error : 



»d.-\«\t%«- , llN.ie, 11a*)/ 



} 

±Z t 



i \"fr«B\-, 1— tmm « 90* a tokM \«*a\- aa Xlaa i 



r M:\i\tt»» f frea, llaa.a 
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SOURCE PROGRAM 

im/tmgfiltr.c 



5/23/89 | PACE# 

3/65 



1:20:39 pi 



SOURCE TEXT 



MS 



25?" 
25S 



, JS 

276 
1 27V 



27^ 



_2U_ 



las*: 



2JO 



2» 

1 2* 

.2*?.. 



■to") I- O) { 
Jtstdoxx, - 



307 

1 



Hi 



a 

"334 

%- 



El 



347 
34J 
349 

r 



m 



-- . AH « tofcoa laitiad oot ■ tofco. \-*«\" o» !!»• I 




»d:\»\t%o- , to, 11»o_bo, 



£ «totol l- SUCCESS) f 
\-lowT \-fcl9h\-, or \-flootV, Ui Mwl *ot « toUi \*»«\" 



tr of fl»TBTil T Mt*tM, t at* to) 1- SUCCESS) { 

S^M.5«&»i ox \-fioot\-. i».to«d *ot « toko. \-*-\- o. j 



<talST IHilifoo— ■ Ot_0«l«T«) - til - •* 
Xi.'ui n I— '-T*' -toxt - <ea«r • 

dOl*T tlbM MB*** Of OOlOJ-Ol ♦ ■« M T lC - •/ 

L,^L_L1-I ml -^-'_--'-t-» .mla_r**9« • Oj 



_L_l_ Lil 1 Hii ■■ 'T' 1 .swx_r4B9» - •/ 

^ i w fkw — i fcoac of dolaya) .total - o.o, 

L _ . 1 1 [ ■ T-* ~l " """"^ ~ " rt 

SjAaVtofclol I i T~ot*Pl«y») .mo^ox_ot _olo— o* a - 0/ 



) 

it (• 




COM4: *4. alTis* up\«- 



it.comUUob) / 



CB4X 

cter 



.ties > •) 
uratnutuvi* 
(SUCCESS), 



lSt lost, 

coax «ptr/ 

cku t—p HUaBW ljr 

loot - »trloo<«r«) - U 

it f (<ioOl»*0(-4««))Uf-« 
I 

if <•« 

J 



)) »t <root_of 
•> || (-ore — 



. */ 

io_*iw»(ore)--T10E) It 



) 1- J 

i 



tlM | /* :OlOO> «W0** 4** I 

tOOpIQJ - 

forcotr-too** ««xct-'\0*> /•*/) f 



If (atrostorfOost, 

KlUfi 



■»> t- i 



S) I 



ro turo ( SUCCESS ) / 



static 

root_o2_otxl»«_lo_*Xo«M ore) 
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SOURCE PROGRAM 




DATE 


5/23/S9 


PACE # 


Ilii 


•Masses? 




lm/tmgfiltr.c 




TIME 


1x20:39 pm 


4/66 








SOURCE TEXT 
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w 

4 *4 



497 



=01: 




SOURCE PROGRAM 




5/23/89 


lm/tmgflltr.c 


TIME 


1i20i39 pm 



5/67 



3*5 



MUmm If <«*a*rl->f_atato > dolay2->t_atata) 
IS | —1 ■fWt.atm < ©jalay2->t_«tata) 



it c o»la yi->f,a tata « aaiaya->f_atato| 
•x** if ioVmti — — > a«iay2-> r_«tat* > 

*i>/. 




otitic 



u_l©*9 



»_<taiayo<» 



•_i> 



dtta7_UUt(MM_i) ' 

(flo. 
MU7.UUK! 

(float} 

oolay_taolo(B«aa._il 

<wi«r_t*i>x« i a*— _i ) 
fort i-1 # Km* 




» aBd_atato(a«M_l 
OOloy_tal>lat baa«_l] - I ii i il lU.ildK 



■, *mM o»t to nrcxiairaaoia. »/ 

t) — T*OT) f 



_ 

( f loot )Oalar_ta©lal 11* 

•tola f *aao_t 1 . oquaxao_to 

( float )dalay_ta*la( 1] .mini. 

(fi©at>oai«r_taJbi«(ii 
a*lay_ta»latbaao_ll.- - 



i + (float)Oalar. 



'_t**la[ll 



mm • (aMt)Otlar. 
iaa • ( float )dolay_ 
ata 3/ 



tasla[l] 

HI 



If (oalay.tatoiai* — u 

<*alay_tam«[fc 
If (4MOay_ta»lol»aao_ll 

o»lay_ta»la(baao._l] - 



• II] .total < 
Cfloat»«olar_taiaa[t] . 
«olay_*a»lo[l].aouaxodLtotal - 
( float >OalaT_tai>lati] - 
Cfloat>6*lar_ta»l«ri] .: 
-•111. 
all]. 



i > dalay_ta»la(l].a 

amm - ejalay_ta»l«(l] . 
i < <tel4y_t*oia-[U .oaxl 
i dalaxjtaa4«|l] . 



i ♦ ( float )oalaT_t*blatil. 



• (float)oalay_ta»la[l] . 
- f float )oolay_ta»io(i).: 




If < <6*lay_«aolofll.f atata — o*lay_ta»lataoxt_i] .f_atat») t& 
<<tel«r tafclo{lI.t_atato — aal«y_tatolo|aaxt_iJ .t_atata) ** 
(atrca*<ooiay taWatil .f_aaoa, dolay_ta»lo [ a«rt_l] .f_aa*o) — 0) &4 
< ititar < <lal*y_tafcX» C 1] - t_MM , dalay_taal«[aaxt_l) .t_a«M} — 0) ) 

I 

ratura (FALSE), - 



cxaato_coapoalto_dolaya( > 



at* tic 

c: 
( 
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lm/tmgffltr.c 



SOURCE TEXT 



DATE 5/23/99 


PAGE* 

6/68 


™E 1x20:39 pm 





t — nmuD.a 




I u_Xo«9 

i 



it 



> 



( (daicr *•*>!•( 1 J. t *tM*M — <toliy_ta*l«t»«t_tj . Ot*t«) fct 



CTMt* t 

t 



It < 
J 

it V 

) 



«1# 

*> »- 1 



•fcafcle 
til 
I 



<tal«T_t^X*fll.fl*9 - «/ 

4*1*7 ***l»lil.twtfc - <cb*x *)MUU/ 

OLqMtiWIU. — li t - 0/ 

it (Udifit(witxu*(t^)- ii)> ( 

4*l«T_t«»l*fl).tl*« - M— B C 



Mlf.tmi 1 11 .iU-ruf» - a*l^_t*JX*jlj.» 



It < m*nm*~x< ***X*j_x**Xm [ 1 



tor (1-1/ i<M*w.eCjMl«T» +*U I 
It (<*Ut.tiitoH}. c i i | ii iiu 



1 I 



> 

it ( <*»l*T_t**l«rb«**_i] . f 1*9 — W WaUC^ SOTTO) tfc 

<aoUqTfWt>— i ,11 I.X U|i i X — 4»l«T_tafel«[ll 
(d*la T ubl«(bu«_i;.Ouu — 6*]*r_t*fel«[l) .f_sfcat«) 
(4«u 7 ubi«(b«M_i].t_aUU — a*i*y_t*bi*m . t_«tato) 
(•tii^«dtl.y_ul>l«[»>i.-_ij t«t, a^T_Ukl a (l).tmt) 



— •) ) 

-is* 



*«1*T **•!• ( Mm„1 1 . tx»fc*l d*l*y_t«*l*(l) „tA**l, 
«slaT~««bl*|bM*_l).«quaf«d_totAl *- «*1*y_«a»1*(1) . *q**r*d_t***l 
**l* T ~ta*J* t MM.l] . ■i H i r _of < .H —to **l«7_ta*l*[ 1 1 . ■ mi r _o 
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SOURCE PROGRAM 

lm/tmgfiltr.c 



DATE 



5/23/89 
Ii20t39 pm 



PAGE # 

7/69 



SOURCE TEXT 



3p 

3f 



I72J. 



3§ 



17371 

731 

f40 



3£ 
iqflfl 



3£ 



3f 



3E 



_3£ 



i 

*«: 



4«lay_tabla|l»aa«_ll.alml»»oi - d«lay_tat»lo(l] .olaii 

If (OAltT UD1K1MM 1].UX1M < dOlay_tal>lo{lJ.oaXlaUB) 

<talay_tAbl«(l) " " 



fe*ao_l • 1' 



at* tic 

pr !■ t_ro«ul ta ( ) 



u_loo« lv 



afcaaOaxdUOovlatloal ) » 

ilU.lMlW - ZWVMJD_C0«rO$ITr_DIDCX/ 
fnrr -i.oT Ka^u'et dalaya/ I 

1 ii ( 6aiayZtaftla|ij.cooeoaita_iadox — iirr*uD_coHFo«Tr_iin« ) ( 



1 

±t ce 



it* late i- atur.tmnn . i poo ■ ■iu_ikx» i 

ilto iadtaoc - dtaXay_taQl« 1 1 1 -efg Mlta^Hflwi 
-5*i*y troo »«(»«)\«-, 

STATT, { 0*l«y_ t*Dl* ( 1 1 . f_»t*t*) , 
" iy_tabla[ll.f_NM 



1« <«a*l.y_tal»la[iJ .»!»_*■»»• — <Sal«y__ta*lo[l] .aax.xaajo) I 
im - fpriatl(fp©ufc, • to **(%•)-, 
STATE ( <3.1* y_t*bl« [ i 3 ,t_»tafc*) , 
dalay.tlDla [ 1] . tJHM 



1 



tprtat*(rpo «t , - to %oc*«t*4i%*l)» 
3TATX («alay_tabla 1 11 . t_atata ) , 
dalay_tak»lot 1] . t«t ( 
4alay_tafel*[ tl -»l*_r*»*», 
<Salay_ta01o(ll .sut.ru^ 




4aiay_ta*lotU . _ _ 

aalay.taoloril. total / 6olay_taoloCll 

(flMt) < # t«rtal»l_dwHtiOi ( i) / 1OOO.0) 



static doablo 
ataa6axd_dflnriatloo< 1 
u low 



doubl* totmly 



l*Oo<)/ 



I " ' i a » «^ ixoo*t »tw a> t 3^ 



toUl • <4ot*lo) «olay_tablallaoaxl.total, 

amund ■ <<ftootolo) oolay tablolladoxl .aquaxod_totals 

oloooata - (doubi*) 4alar_tablo(laoaxl .«wb«_of_«l«Mtt/ 

xotuxa{aqxt<£a]M( (aquarod - total • total / oloooa ta) / («l«Mits - 1.0> ) ) )/ 



ota tic 

x*txe»*<atxl, mtx2) 

HO radiator cfcar *atxl. 

xoclstox cfcar *atx2/ 

* /*^i*s*a*xca^**a«*ioo,©x*art : ;»^^ 
- *A31* la ygoataox taaa "AS* 
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SOURCE PROGRAM 

lm/tmgGltr.c 



5/23/19 



PACE* 

™E 1x20,39 pm | 8/70 



H 



•S3. 



i 



31 



36 



•44V 



u_lo«Mf atrl.loa/ 



ekax *Ualt/ 
cImlt mmwm ekwly 

a cfcar otri fc— cl y* - rNLSS/ 

atrl 1m • »trl««(«trl); 
•tx2_lM - atrlao<o«z2>s 

IS (UdHlM«trU»til.H i - HI) 

mi.ku.NMcnrt - 

If ( 1 «11*L t < atxi 1 «tx2_l — - 1 1 > 1 
Btx2_*mm„r- ' — — - — • 



/* *»» cr_ *»• : — * Yo* : ^zi^:V: Xfc: : of: : w*ixa ^4 

* ■ pot** tt. a» »«i*r *« »t*ia* t» »ix «ntu. 

atxl^awbacrlpt - *«trx I «txl_lM - l]< 

w^u« ((Act fterx. i fcw not >- (lo^m^t) c 
it < i^mt< «*^ri_ 1 1<> ■ ii ■ t pfc) ] 



totr3Ifttx2_loa - 1)/ 
limit - *.*txi(0], 

vfcllo < (lo*j>atx2_.*Oaortrt >- <lo»«)llBlt) I 
is c i— laji*< • »■ ■ « l yt) t 
-■m .i ^i orlotj 



if <at»a»<«trl, »txa> —..•). t 




.loofc ; at ta» art i,trf : v 



r(l-«/ l< n t if .>f.41*T»v 1 

yfftlatl( iHKt , -tort* 4*lar_tatola(l) 

is <ooiay taoioin .zi*« — mmduc Mvmx) i 

<^riHmMt, "%«f«411 

teUr_UM«(i) .tact, 
4telaT_taauLa(H .HMtle 

>' 

- Ttfglotft a > rtiwl , -aolar Cms *•(•■) to »•<»•> 
STMX ( A»1*t ( 1| . r_*fc*fc- ) , 

daiar_taoioc i) . i.mm r 

STATE ( aalar. taolo ( 1 1 . t_»fcata) , 

oaiar_*aoi«i il . t_M— , 

4aXar_ta»l«l 1] .Bi*l«a, 
4aXar_ta01«U] .MXlWB 

ifpri.tf («taV»t, -\ti%o.xr, %0.1f, %0.1f)\a», 
(float) Oal«T_t**>l* [ i ] . to t*l , 
{float) 4olay_tablo[l] .aquarod_total 
(float) aolaT.tablall] .a«aatoax_< - 

)/ 



J 

•aodlf 



1 
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HEADER FILE 



T^^PS|_ inclu de/H MB L . h 



5/23/89 



TTME 1;20:1S pm 



1/1 



HEADER TEXT 



3B 




•Ktarn 1st. 

•XtUB CkAT 

•la_aallae ( ) , 
•la_raolloc ( ) 
•l*_lgat_ia*«fc ( 



la_Borrora ( > , 
l»_M«at_:Uaoa© < 
Jajac_flag_©a < 




l»_Hg_Ilag_oa < 

la ■* flog oa ( 
l*_«n_ri««j_o« ( 
la «p_£l«g_o» < 
la_«o_flag_oa c 
la_at_flag_©a < 
la_«v_flag_©a < 
octora ▼old 
la_fxaa < ) , /♦ 



■. of osxoxa .*/ 
I /* xotwroat eoxxoat.ataa- aaaboi 
) , A ntwcat aut* et c_flag V 
) , /• Mtacsf M.tMtM of .^tloa V 
j , xataraa atata of oTlaa ; •/ 

> , /♦ xoturaa atata of i~Xla« »/ 
5 , /* xttam itota «r s_ti>9 ■•/ 

> , /* xatwna otata or a^flaj ♦/ 

> , /• ntUM auu of p.«lf? V 
) „ /* xoturaa auto of .a.fl«« 5/ 

> , /• xauraa auto of -t^flag-.V: 
j j /• xrtam aUta ot t.Xlao ; V 



la_ojtt av a_arxor 
la_«lnit_-roro < ) 
la Moat e £l«g ( } 
la_Bo«fc.jtl_flog { ) 
ujMt a flag f } 
la_»oat_l_riog f ) 
la_»aat_a_flog ( ) 
la.BMt a flag < 1 
la_aaat_p_flag < ) 
la_aaat_a_flag < ) 
lo_lMt t flag < } 
la_*oat_ir_f log ( ) 
la lat laput. ( ) 
la_Baafc_llaoao ( ) 
la.aaarrox < ) , /• 
Ja.tvoxalag < ) . 
ayatax.arrox < ) .,./*; 
Xa_rroil < j t & 



/* ialtlallraa global -raxlaalao »/ 
, /« »*ta ejflaa -/ 
, ✓* aa-ta H_£l*g •/ 
, aota g_flog 5/ 
, /♦ aa*a l_f la* »/ 
, /♦ aata mJL\fS */ 
, /«,»BU a_f lag V 
, /* sata p.flag V 
, /• aota a^flag »/ 
. /• aou t.flio »/ 
, /» aou -arjtla* ■*/ . 
/o .-aafca lapttt Ilia - 1 

*"" * — 
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HEADER FILE 



include/Hconst.h 



1:20:15 pm 



1/2 



I 



— S- 



4*~J 

3fl 



3£ 



-ft 



: 3 . X , . 4/34/0» : «t OTt 33 1 47 



.-V" 



• dtfiM •OT_SXXE 1034 /• .-( 

t <toClB* AM KIM mi» lOOO /*..1..4»":V 

l tefiM Ms'tua'pnioo xoeooooooo /• . x 

• <tati»* Kur'mioo 40000 /«:M»t •/ 

l MlM HAl'mtOD i«Mi7 >.lsri»v./ 

• teftM W USl X Mtl) <-1000> /«:wte£lMtf TtllMif*/ 

I dtriM ocr_sirro» -l 

l dtfiM Der bold -i /• tw wmr •/ 

• otftM ocr.MWU -x f* tar 

/<* m tal i i ^un i — fc —t— its- J*/ 

• MIm 0_TTX._Yee 5.0 

• dtflM D TTX._Vhtk 3.05 

• dsriM D_TTL_V«* 2.9 

• dtflM D TTL_Vlk 2.0 

• (toflM O TtX_Vil 0.9 
I dtflM D_TTL_V«1 0.4 

« Osflw O TTX VXtJi 0.35 

I o*(iM d m_ia o.s 

• (taflM D_TTX_I*A 3.0 




I d«IlM MOtSK.KAftOI* 0.4 
t «t(lM LOOS WOXSS_NA*CZK 0.3 

« dtfiM Mtajmx t /* 

• ««fiM MAX PZMS 3540 /« 1 

• dtflM MAi~so*satxrT »5357> ami 

• 4tflM MAX_ra_*«Q_U3* 4*0 /*p«4» 

• 4>flM MAZ_KBS.SaQ.LSM 45535 

/* fM*t«t««-.««MtaM*>'»/. 

• daflM XD_KTT» 0 /* vm* 1» «t**iM 

« dariM cmoiT.snc x 



------- K-it if tt-fv 



• SttlM Mf(T)fJ^MtT( 

• 4ttlM ASSXXT (x>\ 

t« < 1 « x if l»_B*mr < l 



AtflM 
4tflM 

4tflM 



dtflM 

«tfiM 
OlfiM 

daflM 

AtflM 



dtflM 
OttlM 

daflM 
d«flM 
<5afLB« 

dtflM 
OtflM 
daliM 

OtllM 

4a(lM 
dtflM 

OtflM 
daflM 
4t(lM 



„ »Xle 
c m* <Q_l**tj 

C_IMX <Q_1**< 

c_m* 

C CMS <Q_X«»1 
Cjmm (Q_X»«tJ 

C U« (OLlMtK 
C » <Q_l*»f 
C_p« <Q.Xmi 
c laClaltT «QJ 

C_»t*tl© <Q_1«J 

C_llUTMl (Q_i 
C «tl {Q_X**t-r 
C «nt2 (Q_l*«tr 
C_TTX, «tlMtn 
C HMDS (Q_1**1 
C CMOS (Q_1*»1 
C LCMOS (Q_l« 
c_eu««fla <Q_~ 

C V«C {Q_1«*1 

c~r»tA (q_i««i 
C_Ylt» (Q_la«1 
C_Y1» (0_X«»T 
C T1X <Q_X»»< 
C_V«» (Q_X«»< 
C TaX (O It* 
C_Ioh <Q_1»* 
C~IOl <Q_1« 

C I XX <0_1«» 
C_«V«X <Q_1««< 





*X4) 
KXS) 
1«> 
►17) 
!•) 
>X»> 
-30) 

K33) 
K33) 
24) 
25) 
34) 
►27) 
hXS) 
►25) 
►30) 
•3X) 
►12) 

_ ___ 

C_m*?m rlM <0_X««t*«»»»M*34) 
C ««*9« f*Xl «}L.X*»*x*»«*rr«**35) 
C.lMdbtck (Q_l«ttruaz*tO*M ) 
cjMwpaXivw <qLX«st»« — wi i37) 
C l»_nq«nci < Q_X— tJC T »»d 1 31 ) 
C*lMt crela <Q_X— CT »dK3») 
C hard (0 Xa*tx**«rv«*+40) 
C Hdlai CO lMUM«ra^41) 
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HEADER FILE 



include/Hconst.h 



5/23/89 
1*20x15 pm 



PACE # 

2/3 



HEADER TEXT 



JLZ* 

3sP 



_12T 
125" 



(toflM C_riaa (Q_lMaiwi1' i3> 
dafloa c_fall tq_Iimi«iii' H> 

4tflM C_1<W (Q_lUU Ml 151 

«*C1m C^hi^k <q_ l ail iwi^'K ) 
dtflM C_X*loat {Q_ l i ail lai lX ?! 
dtflM C ralld <Q_l««i"« 
dafla* C_«ay ( Q.luUH»lli«l» J 



JL*L * 



dtfiM C_Mi» <Q_X**tX* 

4atlM C_typ <Q_X«»^ — 
4«fiM C_»ax (Q_X*»t 

dtflM C_OB <Q_1«*^- 

MlM C_off <Q_X« 



3f 



<a«eiD« c ■iMi»i.(toiarB <^ .u i mu sai 

dafla* c.lo_<tor»_c> <q_ V « eT« «» r T H « 5« ) 



_iaO 
_143 

If 



=1: 



D& 

_J57_ 
_L»_ 

I 

174 

jrtr 
:j7«~ 



_203_ 



-IS?- 
i — si- 



_222 

22B 

230 
~23r 
_232_ 
_233_ 



diflM c_txae«_A*iaT <Q-- 
dafiM C_puXX_up (Q_X«r— 
teiiM c_p«n_ao« <o_: 



S" 1 

, 

Maa.BC , /* 
plB_Oat , 

apla_eat , /»': -*■ 
ru«t cat , /■ 
» /• 

_ . /* 

pMt — q_l— gt> r /' 

ultra f aat , /* -Mltra -Cast, mm Am lmUd . «/ 

41a tuctock. , /• illaaOla tlalaa. caoofcla* V 

iab_ti» »M«ur* , /* tofclol*: tl>U) a a» T aoa wr ; «/ 
dtliys.MM , /•» ax* taac* aay OaXaya V 
um OaXauXt , /* ku 4a lamXtjOaXar — — V 
aaa~ator«_j>laa , /« aa*. ta> lidlciu Oariea oaa «*&1/ssok« 
_ ***** laaiowto adapter awp :Jm*.,bo«*; 





/* ::-nt -tar ladloat* ficUy map fcaa- 1 

_plaa 



/« fix** «*o . 

aaoamaVa&aofc pwlod ia 
/♦ fa— *T*g**U* «aiaT:^ . 
tTp_«fc»£*ua.t , /* tffia*l atf «4lt «W1»t V 
»ax_d*taialfc / /» aniaai «****! t tamlay */ 




plaa V 

-oot.:*/ " 




ta«aaoio97 , /? t — a a a t aa y /*/ 

■la«ia9_Oal«T» '# /' HMW ^n* */ 

lo_atox«_okt>9M y 1^ a*aCT ea a a a — :»/ 

ta p l aaaiac oa to */ 




▼al 
X«a 

Xol 
Xlk 
111 

lal 



/« aoz t drlw kla* a a lta aja «/ 
, /«: : aoC t Art v* lar nUi ai «/ 
, /»:4wtait axaa naiiaat im 1 ~" 
- Z* - * _ 
. lapufe: ai^k * 

, f \uf\\X loat ei 

. /* aolt Kw cunwt U ■mtaai V 

/* ao*t aia> 1 Mint ia ■min V 
pl*_*ttr pta atl 1 Bat «/ 




. , , tmr ^y 

} crc_apa« , /*: « ; «IWJMW ; 
I attr / 

plaa A*-tfUt*J _ 

»1 aaaw , /• 
»1 pk^usaaMi^/ /a»j» 

traeaTdalay 7/^ ^aSaMSalaT t* plat I d» : |* 

au» attr a . /• tm I 1 1 t attxiawtaa »/ 

i true t pla_attr •attr\/ /• ^fOilatar, t». : :«Xir ?«t 



atruet 

I 



ma^or atata , p*» «*a»ta t«r tkl* pla 
ala«r_atata , u Ifc pl» atata Hfolna «/ 
■laor_pia_aaa» ; /* artJaar pia la»oX«ratt .5/ 
taalyaad loa^ 
mlalawai , /« atataa tttt la p teoa a oaada y 
typical , /* tTplcaX tlaw la pl c o aacead a V 

atruet tl»i*q *a«xt /* paiatar to aaxt tiaiiag «p«e<' 
) •tlaii»g_liat /- p»iatxr to llaXad liat of tlala? *fCBi. ±f 



aaquaac a /* aa qwaaca atractara- «/ 
- »1 pl»_aa»a . /• wmm **t pis */ 

talta t /* txa« xa p r w atXag aaquaaca */ 
f b_kXd / /* wmlck. a afc tr a a aaa ttoa ta— 
/* polataar to axxar o£ 



•xtara ■*old 
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include/Hconst.h 



5/23/89 



1:20:15 pm 



PACE# 

3/4 



HEADER TEXT 
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HEADER TEXT 



. k,nr 3 . 4/34/M » t 07*33 » 5* 




4t£lM 
d*flM 
Mil* 

«lflM 



N «OUD_TlXl 11 
M MTUF_TXHr 14 
M~SMVU_TZMB IS 

M.sMaes i« 
m nawoLocr 17 
N.xwiTXXuzr i» 
u_iM_rxxs X9 
k io rim 30 

K Wc_MWS 31 
W OCT HWS 33 
ti KX«t_«l« 33 
N~C*OOMX>_riMS 34 

n ocuur as 



4tfiM 



37 
3t 

K PX»_MMP 39 
H_UXIT 30 

n nci.mc 31 

M NXCATTTZ 33 
K_HflT_MO 33 
N^LIST 34 
K UKAT 3 5 

34 



4«fiM 
«aflM 

teflM H_K)f.CO« 37 



■ v.:.... 



OttiM 

dtflM 



OaflM 
d«IlM 
dtflM 

dttlM 
teflM 

MtlM 
AtflM 
MlM 

OaCls* 
OlflM 

4atlM 
daflM 



ottiat 



I If __KM0E 3< 
NJfMOES 3» 
»_ATT* 40 
N fMN 41 
M_TO 43 

MJfXMJttia* 43 
II TXKZMC 44 
M_SroC 45 

•c 

44 

47 

47 

r ultra I«*t 40 /*:;::«;«i*r»_r««fc*:' 

- - mm 4» "'/* **mr*ci 

so a ge *.;,:*/ 
'_aa»a 51 /*;..! 
T~cloc*._tT»« 53 /* *cloc*^^t?re«* */ 
T dlaaM* «lal»«jcaMfcl»9 S3 /* -;•:««- 
T iMUlt tAM±wq_mm ■ ai ir wa t 54 /» 
T~4tovic«Jaaad_«iM 55 /« : •/ 
T~dlTlM Mt« IUM 54 *<Wrlca _— tuft^ U»a«x ■/ 
T <Wric« t«fi«.UM 57 /♦ ■*. dtrtct -i a aii V aHtlaM*;-;-*/ 
T~awic« si /*^dnrto>_ iyi i a t: «/ 

Oacaaolo^y S» /»v*; f (b mn ff'^V 
T iaifctailx* 40 /♦ »iatt1 altaa* «/ 
Tli»_»i» 41 /*.; «/ 

t_io ca 

OelJla 43 ^^le^t^iV...^ 

T Out_pla 44 «««tipi»^ •/ 

T_powax_pla 45 /• •powaaipt**;::*/ 
T <p-ou*J_pii 44 y*., ; *#*4«aajpi«*v*£ 

T_tf«l«T *7 /* :*/ ^. 

T_<Saf«»lt_dalay «« /* ♦4*a«aalt_«*alaT* V 

0*ek«9alaarf>la9 4» /* i; ' pact ■ §a _ »ap»i»a « ; */ 

TmAMjtMT Mapla* 70 /* * •diHr.nwlsf */ 

Ou_ia»„«pf^ 'I /*^>M!«Wfl»l^ 

T 4a 73 : 

T ca 73 /*>S«.: : V 

T aq 74 

T~lp 75 :■*/ 
T_rp 74 /* * >* */ 
T la 77 /• »!*. V 
T xa 73 /• VI* V 
T_co 7» /•';'« 
T fro. SO /• Txaa* */ 
T_*o «l /» !*o» »»jg 
<l_l«itr~«T«l 11 
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include/arp.h 



PATE 5/23/89 
TIME l:20i lfi pm 



1/6 



HEADER TEXT 



3P 



y» »«r C Jf f M M * :•:•••«/ 
IdtflM AJO» RXOCXXT 



».fc:W .-3-l.r 4/a4/»» *t. 07 1 32*53 



itetiM nxfjermt mnr 
itefiM iuu»_np_rr«r»tf 



td*ClM M»_3XS 
KtaflM AJt> UJtP 
I««C1M JUtF_UOOT 



V 

SI IX 

;«zxk 



•\377\377\377\J77\377\377- 

•\ooo\ooo\ooo\ooo\ooo\ooo- 




u_chtr *Tft 
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u cux ••aaxvaa; 

U 10»<| iBUTMl.X^i 

u_lo»g <nt*_ln. 
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HEADER FILE 


> 


DATE 


5/23/89 


PACE # 


include/common.h 




TIME 


l:20tl7 pm 


1/8 



HEADER TEXT 



1 



— jf 



— -3F 



IdtflM _TTFKS. 



u.cUx; 
u_1o m v 



tlti 

KMflM MVXX O 

iMdif 

l«afiM nrcr 

ImCIm ru^r 

IdtflM FJU LOTUS 

IdtflM MOT_SOCCKW_0« 

«lfd«f VMS 

IdtflM rsXT_MO_EJWO« 

IdtflM EXIT TKMLJOUti 

MM 

•d«flM EXZT^MO.rWMMt 

IdtflM EXIT_rXTJO._aUH 
•Mdlf 




• If MM* Wl /;*:;:* .•*!•»• _ 

txttn cUr «m11oc< ) / 
«jrtara cmx •mlloe(); 

iMdlf 

ntdtf wanni 

• 1M rtiwi f ©* d*f UIm *prl»tf < ) m**, «ly f «a tM MdtUr. 

1* *M* W MM MOklMI (Mt MtMlf RtS) M«ilU() ZMUCM 
■. TMWtOM, :tM:difliltl« of MlUtfO MUt M 

«M> -la txtm <*tdle.fc>, tow* <atdl*.k> 

. * tM MM.'*t:> tk» OMBMt Of <«W1«I.W 49M 

V 

txttn cmx 

• Mdlf 

/* 

■* MIX; - It tauu MA tkat i 
I If da r SON 

•aprlatf<); 



*M>rlttf(); 
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HEADER FILE 






DATE 


5/23/89 


PAGE # 


LINE* 




incIude/cpcLfa 






TIME 


1:20:17 pm 


1/9 



If 

47 



i 



Iff 

57 

3: 



EES 



□nrr 



120 



»6af 1m CH_»M 



KMtlM CFV.KNC. 



sxu 



tdcfiM crv i 

IdiflM CFOJ 

idttiM crv_- 

IdallM CFCM 
IdtflM CFV.XD 

#<3«riM era. 
i<i«iiM era. 



oxioaoeooo 




OX10C40O02 
0xXOe4O00C 
OxlOcSOOOO 
0x000000»0 
OxlOetOOOO 
oxioctoooo 

oxiocceooo 

OxXOcCOOOl 
OxlOC*0OQ2 

oxto 

OxlOcCOOOl 
*tlOc70000 



•6*2 lM CP9 XAME.A 
IdOfiM CK IW.I 
IdtfiM CPO UkMC_C 
IdatiM CPW_X*HX_D 



Idot in cytrlv*fti3>c»ira_sixx oxiooooooo 




»«rttx «sxor :*/ 
kX*7 trm y 
joxtty: *rror :*/ 




/«i-tT>CIU»-:.f^^iJl:'l»ni.::l»;::Mf-^ 
/* Wl ■ cn«t tce«i <tfci 




P«xltr_tore*:X, 
irsxMi_«rit*_*» 

Inctjui x X * 
— eto.m toil » 

tlMX 91^1:1, 



9l oto* l_ l*tr_*«* : X p 

p*r i t y_ t» fcr 1 X , 

tlMT.UtZ.WHj t X 

tlMr.latr.wt.l : X 
tlMr_latr_«»M_0 * X 

tagClatr!«*tttl» 



/* niu« ruitr t«tx»» >/ 

/*::|M«tv|IM' "Wll >tt1»:41 " 

^'r-JBPMHxMfc ' — f T Id : 

taS4:.-'tto«is»t» " 




<aulfc_X«d:X, 
COBtXOl MfXmzl. 
Wt_lMM_r»«it: X . 
■ot t»f_l»tr:l, 

C»q lr Ult_(Utt:l. 

} cpu eontrol_r»y_«txiiefcj 
/* 

» tlMful macro*. 

V 

tdtttlM CPU DfAAXEJ 
fd«f Id* CPU_DISA»lX_Xirre«OFTS 



/« *«*«t*t *£ t to tiin tt . 4 
/« • W 04J « t » »tt • tn»4»^| 
/* 7ur» oa rod:lX»:V 
/>1UififNd bit V 
/» Moojot* Alt. to MMfei'-tMKtvl 
/• AetuaX p<xil»»lo lat«« ' - 

Vlt* 4SWtU:W:i 
/* Xoftvix* xWHMt; V 



•JCTC IW7H_CONTIIOL fc- < 
• >CPU_IKnt_CONTKOL 4,- 



•gating CT0_SW_O» 
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HEADER FILE 

include/cpu.h 



DATE 



5/23/S9 



TIME 1:20x17 pm 



PACE # 

2/10 



HEADER TEXT 



Eg 



. 144 

- 1 



m 



J3C 




f 200 • CF0_*OO»S_TOl_SJ — - 
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include/cpu_diag.h 



5/23/S9 



TIME 1:20; 17 pm 



PAGE # 

1/11 



«4*fiM CFt»X*S_l»_Mr-»r* 
IdatiM CVTJOXftC tMW. WW 
IMXiM C*>TOXA©JHUK*_XB»f»C 



MaSlM nOINSJIYKIIUin 

XMflM SXZK.BTfS 
tdtflM SZZJC.WMP 
fAaflM SIXX_HDNC 

i«*tiM xvnrx_cooo 

IdtllM I*T>CT_ABO«T 
IteflM C*TOXAG_MK_STA»T 



iro. «rxor» <oa»4 « 
/* on JttlA */ 

/•« roar :M1W» 



) 



0x00001000 
0x00300000 



f««XlM CJUWO«_DATA_*»0»-FT 
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HEADER FILE 

include/cpu_frame.h 



5/73/99 
1:20:17 pm 



PACE # 

1/12 



_ y. ■. -,. T 



— w 



_*2 
•4 

_I7 



pi*: 



iOmttmm 

IdtflM 

fdtefla* 



.1 ^X, 4/24/M «7 * 04 



: «ii_«rrt l 




u lorn? 



109 

r _-Hf 



PC 



I«Ult_C:l, 
f»Ulfc_b:l, 

rmrva~P • 1 ' 
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HEADER FILE 

include/cpu_irame.h 



DATE 



5/23/89 
1:20:17 pm 



PAGE # 

2/13 



UNE# 



1 30 

131. Ljf a«C struct 

1??-] 5 t fwtit^aate/ 

u eku prlat.flMi 

u ckxr rMd/ 

u cktr *c. 
w~«rr«r co»trol_«t*ueti; 



_124 

T2T 



1 

F32- 

142 
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Sgfll HEADER FILE 

g&vpl include/cpu_vec.h 




5/23/99 
1:20:17 pm 



PACE # 

1/14 



HEADER TEXT 



4/24/1 ♦ -at 07»31««* 



MtflM TgC_ITTWT»T_: 

(dttiM tcc mo amn 

tdaflM WC.CBJ 
Maf tM VSC.OOMU 
tOaflaa VCC niXVIXBEBJVIPCAnCK 
McflM VBC_TUCZ 

•4atia* «e_uw_xm 

(4«(lM V»C_tTW_JLXXa, 
I4at la* TOC. ti ii inil ,^ 
f««ftM ▼KC_ey_nw»ro c oi._TioL 
id»fiM vrc.romaT.cmo*. 
kwttM vce.wmRuuu 
|4«tiM rrc nt«Md.U 

fOBfiM IKlNMIIId.17 

tdaflM VTC_j 
t*m tUrn VTC 
MallM v»c 
Mafia* vxc 
*4af laa V»C_ 





|4a<la* **c_aatxy_Bolat:< lafeal) \ 
aaa<*. 3 lotol laMT),- aaw 



* Sim all r*alatax* faxcvpt a tack potxtar; 

♦ Should 3b* «aad aXtax T*e_*atx7_poiat( ) la 
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HEADER FILE 


PATE 


5/23/89 


PAGE # 


include/cpuL.vec.h 


TIME 


1:20:17 pm 


2/15 
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302 




SJ HEADER FILE 

include/diag-setjmp.h 



DATE 



5/23/89 



TIME 1:20 1 17 pm 



PAGE # 

1/17 



HEADER TEXT 



i»t : 
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HEADER FILE 

inciude/duart.h 



5/23/W 
1:20:17 pm 



PAGE # 

1/18 



f : J . 1 # 4/34/E*. 07 1 32 » 2,4 



»M1M MOOC.RSCl 

itefiM hooc_mc; 

IdttlM CU SCI. I 



IMlM T1_KC A 
IdtflM nfT_KMI_KTC 

M*fiM orr tMt uwbsj 
(dttiM orr_T»ai_U3««_ 

fdtflM MOOC_MC1_» 
MltlM MOOC BE62_» 

MaC 1m clx_«l itxe_« 
IdCflM ckd nc » 



imzim set o_»_poct 

MtflM «S_0_»_PO«T 



0 

e 

4 

• /:*::4___ 

oju.4 /» oCteyt^»g^ i»» Mw j e ' 

0x30 OtJtl^^OC — fl » -JMO : X 

0X20 /t «ttMt IMMM Ol «* Mf J •/ 

0X24 /» »(fMt OlMk Ml Itf V 

0x3f /* OffMtMMUd XWflxtMT: :•/ 

oxac /« tx nwf , t -xmImmx: y 

0xJ4 /* oftMt or Wtft port cosCls x*9 V 

0X30 /* M* MtMttt "P«rt 2>1«#: »/ 

0X3C /» ;*MM»fc:. OMtpife fWt bltM/ 




V 

IMflM PAJtXTY_OOD 
MtftM PAXXTT 




/« «*a.M*itr »/ 



/» •;•» MX.:©!** 
/* 4V fclt* Mir «mx •/ 
7 M.te» mx ••«**»•:••/ 
/*: 0, M*» MX «M* >/ 



iMflM CE_M0OE_MrT0_ECSO 
IMlM CI MOOC LOCAX.LOOT 
IMflM a~MOOC_XEMOTr_LOOV 

•d«flM STOP »ITS_«AJLF 
IMflM STOr_BITS_l 

im(1m «Tor_»iTs_a 




V 

IMflM BACD 110 

IMflM ajunTioo 

IMflM BMJD_1200 
IMflM BAUD_2400 
IMflM EAOD_4IOO 

IMflM m*uv »«oo 
IMflM MAUD 9« 12 24 

~24*"»«~12 



IMflM MOT 

IMflM KEJCT_MDOC 1 

IMflM ursrrjtcv* 
IMflM nzsrrjtx 
IMflM Kcsrr nut 

IMflM RESET CM 

/• 

MOM CM 1 

.*/ 

tjMMf struct 



■MID_240O 



, mi 

r* »MMl H«)l 1204V v 

/»»*Md *«t« 240O : V 

/* >JUm£ • X«t» 40OO 

/* : »M» X«M'-.»0OO : --t- : :V 
0x10 ) /♦ AMU r«t« *«#©/12©«/34O0 */ 
oxlO} /> MMfi r«M 24«W>«00/120« -y 




rx_rt» : 1 , 
XX_lafc:l, 



p*xlty:3, 
bltJi_p*r_ 



/♦•«■■«!•■' cannot - V 

/» EX 1WT SJOJDCT »/ 

/» «rror mom V 

/♦ parity xoM * r«lt| tjp« V 

/• bit* MX CMX */ 

/* 24 Hit P*6 V 
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HEADER FILE 

pIS include/duart.h 

hbs^L^. — , _ „ 



5/23/89 
1:20:17pm 



PAGE # 

2/19 



LINE 



ft 

J 



=4 

s 

_!»»_ 

190 



it 



fcx rt«:l, 

pad: 34/ 

— .2/ 




/« : i 

/* tx xt* ♦/ 
/* : mmtblM ■•«*»: .*/ 
/*-; stop- bit* */ 
/* 34 bit pan •/ 



/♦ viae elk jiI V 



/* foiw . itro y 

/* <iwhut»:i»> 
/♦ tubU tx V 
/• dlMbla xat 

/♦:.a« kit p«di v 




/♦ «rrt bt i il f V 

/* EHo fttli */: 



fcyp#4#£ ttmct 

I 

r*ro:t, 
p*d:24, 



xx n*r_b:l, 
tx_«*y_b:l, 
CWltlg:lt 
d»l«a_brx_atl, 

•44:34; 



/.«: <S*lta toMk to -/ 
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include/eeprom.h 



5/23/89 



1:3008 pm 



PACE # 

1/20 



HEADER TEXT 



3 



mv FTT7 07*31 *JL» 



IdtflW KJUCTK_U»CT« 
»<tollM KMI UMC1I 




/* IWfU •* 

MOST fcXMUTS ** 12* 

CO0MTVX* STILL SWCXMJt. 

«« nr cnonm : z« in kar txud, ret canstwcr. 
** Tn cnatoN t hkot oowrr occpft tm» las t * 




V, 





owfltuzttlt* l ill <y 4 iM i f M 



■■<*/. 
V 

•••••/ 
v 

V 

*/ 
>/ 

: V 

V 

•/ 



laafiM nnoN sxcxATiner_o • 

!1M EXPMOM SXCMATCKX^l 1 

MafU "~ — ■ — 



<ra_«— — — 

(S3 MBJfMT + 




itetiM rj_m*_cooi 





IteflM 1CT_CU_0 
•<tef 1»* «T_C«_1 
lAtfiM TOC_CLX 
KtoflM HO TOC_CXX 

IdaflM «r_cs_o 

)a«(lM STT_ C3_1 
IdtflM ITCD_OKOOK 
MtflM MOU>_D*TX 

imim mkxte_dat;>. 
IdaftM hait_oct_lo* 

IdtfiM ■AIT_OCT_«IC« 
IttaflM HJUT_IM_K}«* 
tteliM MUT_XK_IXCa 

IdaflM nor 

KtaflM DOME 
tatflM ECril0M_DCIAr 

lit: 



0x1 0b 
0x1 Oc 
0x1 00 
Oxio* 
0x1 Of 
OX110 
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HEADER FILE 

include/eprom.h 



5/23/89 



Ii20il3 pa 



PAGE # 

1/21 



HEADER TEXT 




u~1o«m dla«boofc offMt/ /» ofcf— t *g Pi i <y not- jft»j<iati sjtgg 



3| f 




/* total nMr oc:l 
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HEADER FILE 

include/fifo.h 



S/23/S9 



1:20: IS pm 



PAGE # 

1/22 



HEADER TEXT 



l««flM MAX_nrO_DfT«IES 900 
XtoflM «ll_I»M_nitMB 100 




■tract t !*©_•» try 



»«cfiM KtAScat rxio o 
lOtdM nx_nro l 
»o*fiM rx_nro a 



ttefia* »o_Txsr o 
!4«fiM is«_tam oxtr 
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Eft 



S *T IMlM PAC_PAK_MM 



1 

67 



3 



77 

IK 



Oxtft£tQ>f 



idatiM p*cjM-«_ix»_sixr_«rc_AiwM 

•4«tlM PMCJU0«_1M»jrMaTr_MMX 

MtttM pacI*j»_mow>_pa*xtt_ha«i 

IdtflM PAC^PAttTTJ- -~ 



/• * 
f 

IdtflM 
IdaflM 



PAC_P*H_1 _ _ 

PAC PAH sia.Mirt 

PAC pah_512* 
pac_mh_2h 
bl0cxs_xx_12sc 
blocks im 512k 



IMC OxlOO 

;z»c 0x100 

Ox£bf£££££ 

0x3£tX££tr 
30 
O 
1 

a 

512 
2MB 
•112 



pac mm c o— rr_ »Q_o 

rAC_PAH_COWT_WJ_l 
PAC PAH COOWT_m_2 
PAC_PAH_CX»IT_«Q_3 
PAC_PAWjC01T_m_4 




)4t(iM pn. samjnxmji. 

IdlflN FEL S0tni_IICI_3. 
tO*£lM PCX. SMEXVE_BXCB_1. 
KtetlM PCX._SSKZVC_>lCa_0. 



•itoflM PCI SOCXPC_MH_*J 
IdiliM PCX_SWtIT«_W»_aj 

»*•£_»• mju*rrz_uM_xj 

IdtflM PCX. SOKT»C_XJ0«_O_CnMrifT 



fdtriM HC KC_0_OfTSCT 
•itof 1M HC_X*C_A0*»_I*C 

«4*flM HC !>ATAjOOTJKCC_OfTSCT 

idtiiM Mc_woe_«cc_orrsc» 

fdtaflM HC MDOC_KEC_orrSXT 

#o«tiM «c""cTX._owr_«ecjOfTSCT 
KtofiM Mc_tASTjCTCir_«Bc_orrsrr 
ItfafiM HC_mHDOi_««c_orrsrT 

»4«flM MC X>ATA_PO«CAT_KXC_OPPSCT 

•a«f im HC_cxJ»«jD*TA_it»c_orrszT 
KitiiM nc_$»o«T_SAi»xx_Kcc_orr$rr 
IMX1M HC uMWUtr- 



500 /*■•* 



0x4 

0X0 

0x4 

0x1 

Oxc 

0X10 

0X14 

0x11 

0x1c 

0x20 

0x24 



/♦•: : : ;: ::2i:o **■■+/. 

/* 1^2: ■* V 

/«s?::-.«;.5 

/• 0.5 ■* »/ 



V 
V 
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HEADER FILE 








5/23/99 


PAGE # 




include/hardware.h 






TIME 


1:20:18 pm 


2/24 


HEADER TEXT 



»<tefiM i«:_TXJir»6_«*»xx_«M_« 

M*flM MC_lJMOSCD »C OiTSET 




tOaflM MAX DM Wl_0*l 



tjf iilig «txwrt f 



ci«r su ldCM»_NNf_Zl>_CHMt1/ 
cfc*r d«i>~ty»*|KJa_Dx»_rm_cmMii/ 
oku xv^lea|MJU_«rvXSXON_CBAXl/ 
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include/id.h 



5/23/89 
1:20:18 pm 



PAGE # 

1/25 



=1 



3E 



3 




=3f 



3F 



JP3L 



3ff 



ft 



4$ 



— S 




iff.-;.' - * ' 




Idafla* XD.BTJCM 
IdtflM ID.iT^lW 
fltoClM ID BT PAC 
M«flM ID_-.T_r-WO.3iI 

IdttiM ZD ST fJUOM 
IdtflM XOJBT.TTinZ. 



3 
4 
5 
4 

7 

19 



ottar l«UrMtUf d«t l»tt1 im >V 
: tuioua coMtutt —mgllf 



laaflM tD.GW.iwo.i 
IMlM zo co nwi.i 

I4*11M ID_CCW_M.TT130I*_K 

tdtllM XD_C»P_HH1JWKT_ »TT»1 
*d*tlM XD_C*OJ " — - 



1000000 

1< 

1034 





taatttM xd nerjiwc_ 

•tettM ZO.DCPJTMS.MXDn 

Idaf lM ZD OCT FAC_S-*ZD 
IdttlM IO_0Cr_F»C_IIIDT« 
tOatlM IB.W.MCJ — 




•*/ 

.- : -.,,*/ 

1034*1034} /*:'4i«^ 

/♦;330 : :*i«0;j«# 

1034*1034) ^.WpttMf^ 

JO.. 



*■ : r ati ■ rt c::gaxi*t; A. hj ! ■ ■ ^ joJ^tlltti-MBW^: 



u'ckax 



IditlM ZD PROUULIK 
ItetlM XD~KXM BOO 
(MtlM XD_MAX_ECO 



:.T*.e*XV. : V 




/* itimmm lBJCf*_I»-«_*X2*Jt t 35S> 



- Cor - cpv ««Urt*«fe : ta: loc«t* : tm*x; oJso 



IdfflM ID_CFO_X«JW_SI2XjOITSCT (It 
typadaff «truct 



I 

ld_*tulf 

u_ck*r 

u_cb_x 
u_ch*r 
) ID_Wron_TMC; 

fcyyd-f »fcrUC* 

tH_-tuff 
u ctuur 



•11351; 



/» <*_••• ZDjBOr_«BT».r> •/ 
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t3_ t«lM DXACS 



3T itfatlM XKT*_»B6X* 
"l&T »<»• 



IMlM X*T*_COT_.a 



i£1m I*T*__GOT_«« 

<<taflM iK-rx_nrD 



It (lAi.«qL.««*1»!»(l©c«a_tout» IN. , _ „ 

1 «1M 1 <Hmq_3wpt*iX - mv*_B«i£s 
1 dl«3L_J**to«r • 



It (11 I 
1 tlM ( 
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include/Iance.h 



* 






5/23/39 


PACE # 






TIME 


1:20:18 pm 


1/28 













HEADER TEXT 




E=ifc 



-HB- 



tdaflM COLLISION.! 
l«tfiM KI S4C»_P *CXZTT_EMOI 
IdtftM MWMT.OnM 

IdaflM TftAMSKXT I WTMMfT 

Imiim »xTXMazs_ootrz 
idtfiM iimssorr suwuunr 

1m tW IBdWP f ottU 




IdttlM JT**T_*CTI VI TT 
IteCtM X*ITXALX1E_STA*T 



■wid/wrtu i to. Mt v. 
«M4^rlu l to icmiTrv 



V 
•/ 

••/ 
V 
V 

■;V 

•/ 

*/ 




/»- w 

/* AO 

/•■■a 



V 



* Vmt laltloa* *f 
• * fMd vltk 

V 

MtflM aosr_ 




iltto* fclfc — g— Is « txtm tlx»t. Alt: U lMtM 

:> ■ : A. - : - . , ;S ■ , . " • ' v 1 .V. ^^V^^tf***^ •:..!::•. 

•■d pxiftto*. ASCXX St 

Tkif mui tut Fkrdc«l -i 

I ASCII ItlKMt AflftrM* trttm «ad t**fc MltlflMt i 
M tM fix*t pzLatMt ASCII EtWtMt AMtM 

pky.ic.l «fclr*ss_2, /» FAOA •/ 

pAT>lcalI«<Mr*»s_4 ; /« VMS '«/ 

pferalcAl *(fcir«»«_J. /* FAD* */ 

p*y»lc*l a<*lr**»_«, /* *AI* V 

-■ 1 5/ MDJt •/ 
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... -*«&S3g»®5 



HEADER FILE 




DATE 5/23/99 


PACE# 

2/32 


include/lm_diags.h 




™e 1:20:19 pm 



LINE » |m 

1 »<l«fiM lK_DI*C_CtT UIII 
-™ 1 IdtdM IW_PIAC,C MBCCT T^ 
•4*fiM LH_DX*C_COTTO 



OKI 20 
0x132 
0X134 
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HEADER FILE 

include/lm_rd_wr.h 



DATE 



5/23/89 



1:20:19 pm 



PACE# 

1/33 



HEADER TE 



± 




(u_Xoa«)0 

(U_l0D?)X 

<u_lo»gjS 
<u_lo»g)S 
<u_lo«9)7 

<U_XO»*}l 
(U_XOB9)S 



32 



ictaCiM xjc_c«n»if_fW«r 
idatiM xji_MOBCix« _wa!P« T 



IdOflM LN.DOMT.M00CK 
MttlM tM_OOMtTjCOMJOU 

/* 

** SUtn*, Exior f 
IdifiM IKTXiIJ>_FAl ~ 

t<a«fiM Enw_ 

|4af lM NO MEMOCT 

/• 

«« ftllMl to «nt« to XXprfl* 

V 

id«fiM MRin.rAXunBB 

tnw ml i ■ . *** 1 

td*iiM mo wnumjamam (hum io«9) o«i« 



{u_lo»9)0xX00 
(u_lo»g)0xl0X 
(u_1oo<J) 0x102 



(u_long) 0x103 



[•:ul :: btt»ttii- 




3? 



IdafiM MEMOKTJRZND 
lOaflM MXMOKT_»RXn 

V 

IttefiM MXMOfrr.iiiXT < 



(WUlfMd lo>9) O 
(UMl^Md XO»9) X 



ilgaad Xo«q> a 

tttoflM WHORT VILLI DATE (UWl9Md XO»q) 3 



idtfiM HMXjtBjmjmrnjsxtx 5X2 



335 



5,353,243 



336 



^^^^^^p^^^^^S include/lm^sfi.h 


* 




DATE 


5/23/W 








TIME 


1:20>19 pm 


1/34 


rr^rr* HbAiikKitxi 




<lo»I>2«»4354S« 

> --; -:f W:; : ::?. : v:*/. 

<loa«)lC77731C 
(!©•*) 1*777217 



It** TOT I»_«»^_l*9ic_l«W«I_« 

uc uxic ino 
uc'logic sottj 

Uf_LOCIC_0« 

uc_Locxc_sorr_a 

UC U0CIC_nOAT 

ut_L06XC_n — — 




{law 




<lM»>40 

UC_DA»_TTT* (XM9>41 

IdaflM W_D*l_«rri»ICW <X»9>43 

M*flM IM.M»_MMn (1M9>45 

MtflM LM_DM_HAKEB_HrTZS20M (lMf)4< 

•4atlM lm mi nutmau (l«9)«7 

MaflM D(_wmtl (1*»9>4« 

MaClM IM.mUC <1M9)4» 



IMllM L«_V»*OCI ATTD_I«STAJ#cr_I D 



MtflM LN_WO_M0«B.NBSSMXS 

■/*;^vx-; MtltlM for .: 

•4*f 1** XM TXMIWC_OH 

)«tfiM ufTXjanc_orr 

/• \ .MtltlM tor 1» •v«l_coatxalf > 
IdaflM LK_WVKKft_or_5AMPXXS 

itefiM uc wimr>_nr evaluations 
tdtfiM t#*~rv»rr_evAloKTi ow 

IdtflM UC_FO«* 



(1« 



■ :V 



t>S4 
r •)MUXX 



9>5« 



Ktofis* xm tfooamrecT 
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HEADER FILE 




DATE 


5/23/89 


PAGE # 


lnclude/im_sfLh 




TIME 


1:20:15 pm 


2/35 



<U»g>I2 
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include/lmsbsp.h 



PATE S/23/g 
""ME 1;20:19 pm 



PAGE # 

1/36 



HEADER TEXT 



1 



1 



3£ 




idtflM 
MaflM 



: 1MB <CTP_iyiT_«*W ♦ 0x5000) /•xTBXX 



V 

MttlM 



rrs~«_sixr ortooo 




ac ws_ixvn. 



/♦ 



<C»V_UrXT_IAM ♦ 0x1 000) 



«*k_s»*c* ♦ vim. 



: . -v 



its mr »mk kts in sizz) 



::;:::::..•:.*/ 



I » u 

"cod*'' 



1M9 Oto_qldU 



«3to tllu/ 



io.g 

lo»g 
lo.g 
loag 
loo? 



) XTXOjUl I IUi 
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HEADER FILE 

include/lmservei\h 



5/23/t9 



TIME 



1:20:20 pm 



PACE* 

1/38 



HEADER TEXT 



I 



=3fc 




TT»«_BIT_SMTrT 
MAX SMXTJOOCMT 

wa_pntjcooHT 

MJU_»IT_ra_MOa» 

zjcst MU.na 

lMST~1»MMXJS»Cm. 
DCT_TMIX_SXXS 
► TMUJ 



(Ma BHXTJD0«T 
1« 




«<taf 1m FEL_CTL_MASK 

idtriM m._usn_MASK 
•<wr im m._sTor_n»»« 
imim »el_*«a*»c*_»«axi 

IteflM CTL_rn»_KASE 

idtfiM rxL_seL_Mirr 
idttiM ptL_cn_»«irr 

(«teflM Kl.lUMCI.snrT 

l««flM rrx_ctx_»oor 

#4«f im rcL_cn._M*D_s»or_ 

fitaiiM «L_cTL_s*L*er_reL 

IdtllM PEL CTL LOAD rKT 
Mgflgg PTL CTL„LOAP_PAT» 



OxtttttttQ 
VZtttZIft 

•mtttttnz 
9mtttttmtt 
tafffffMf 

toffftoooo 
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HEADER FILE 



include/lmserver.h 



PATE 5/33/99 

^ 1:20;20 pm 



PACE# 

2/39 



IdttlM I 
l<S*fijM I 
KtofiM I 




oxtfrrrrr* 

Ox«fff£fd 
Oxfffffffb 

oxr«rrrr7 
oxrrcf£f«c 
ojLttrttatt 
QxXZZZZbZZ 

oxtzzzzizz 

QxZZZZmZZZ 
QxZZZZbZZZ 



<<«SL ClX.SEiXCT KL << PEL_CTL_SMX FT ) 
(<4lOfcM» << PEL_SEL_S»irT)J 




* 4»: 

V 

IMIm SWT 
ld«£lM SWT 

•Oaf 1m SWT. 
it 

tMiM son: 

(dittM SWT. 
IMlM SWT 
IMlM SWT 
(MlM SWT. 
ItefiM SWT 
(dttlM SWT 

IdafiM SWT] 

IdltlM SWT 
•4«riM SWT. 
IMflM SWT. 

#<Wf 1m T*C_ 

iOmZtmrn VTW. 
IdatlM rm 



•o«ci»« max 

IditlM KESOU7TXCV 
IdtflM JtESOUfTUML 

IMIm usouimr, 

IdafiM UIOUtlH. 

IMlM wsoumar. 



~im COKSXSTWT_SKT 
'» PUT VAUJE_DATA 

'~sw>w_v**re_sxx 

► SIM 9TM_?KLBT_U*K 




13 
14 



10OO /» I 
1230OO 




u lo»g t> 

typ«d«f struct I 
ektz x« 
ck*r <U 



rlaAastKET UNCTI ♦ 11; 

» typ*fTm_iwcm + u« 
rs«uaiK_iwCTK + l); 

(KAKDt.LWCTS + 11/ 




u_loaq 
5tGMEHT_EL. 

t yy d«f *truct f 

uui^Md lut.U.im i 1/ 

uaalgMd *lot_»a : 4,- 

240 j TMIT.LOCATIOW.P*.- 



tte DAB skaptt »tp ** »tor«d 1b ECTKQM •/ 
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HEADER FILE 

include/lmserver.h 



5/23/99 



1:20*20 pm 



PACE # 

3/40 



HEADER i ha i 



Zzfifl * « isorr ««m 




^ * ■ - 1 — sbgmemt rat wrier + \\i 
terjai I Sfci_iAW_csxmT ] ; 





it bXock, i pi*» y««t U* 

*/ 

Mar et tlw l»»t unit ii <tk* vim V 
ottfct m blotlt jtut i U <w it»t : */ 



ty y t di f struct ( 

lo«» typ_mil«T' 

u cfcw oM_m»; 
u~cb*r old_<ilwndv 

u cku »tif_tUtmd/ 
u low* «i»_tlm>4 

•ttt^lmtjii.ii 



|ontpt_yl» T 
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HEADER FILE 




DATE 


5/23/89 


PACE 0 


include/lmservcrJi 




TIME 


1:20:20 pm 


4/41 



HEADER TEXT 



if 

«67 
46t~ 

1 



~~2>4 



UMlfMd 



2/ 



/» ©oalad : 

uMtfMd ia»«fc_ F la_l*_l±a*od : 1. 
it_»Xa_joi 




»la_Oal«T' 
0.0*9 mmxjamlmr* 
u_ca*x ~ 




u_lo*g p«ttara_< 
u_loa« *t*tlc_p«tt«r»_co«Mt; 



u cktr tb bleelL_slMllAX_LMre.OOOMT) / 
u'loo* «to~l»locfc_«AtelKkX_lA«_COOirri, 
u"lo^g inlt M*SCt21 lH*X_WfIT_COCVT J 



U_l0B«. f lx*t_u. 



/» OtftlltiM :**0*v*fc1» iMtm« :#/ 
/• Out -Ui«0::i«rr:«tt* :■!»«*.•:•■ .:.*/ 

/• P*T« MM:- < gar : I ■ 1 ! ■ x— 1t> V 
/• tOtaX » 0<vi»»0-0*C»«-: " ■ ; , 
/* » of lut ptx*» Cos.atatXe V 

/«• pattOXaa .. •..••;••:*/ 



/» Tb tKx* cwnt I« 
/* fi> block a4dr for la— 

•■ lack ud : oajtt. yfco-.-- 1 — rv -. ■. . 

~ far lwVtwlt tlU U tt» 

/* Jtlxat ptrm* :fc» ,ba :aa»odv: 
XAHC ABM XMO llM adarfMAX LAMT COCVT] ; /* Hit black ±»J 
u I009 •^•t*rt_««l5rI»«X_lA«_COCTIT] , /• ~ 
u~looa icycttb aoaz f hxx_bmi T_cocirr J , /* 
u~ia»9 n j i ■»i_*aarfwa_awxT_cPwtTi^ ✓* 

- --=^= — , block ■aattiua.xjknjcooirr)/ /riaak: 

/*■:!—' i " 

/*=:. 

/*■' 
/* 
/* 




rm bits •i«r 

rrw uts tiMt jmt i tn tj 
nu.vun »i»jpt»_»«i»*/ 

rVXX TAXDZ lut,M»UjnllM/ 
X(Olt_COMt« 

rix*t •*mi_pi»_±»dax, 
flr»t_a*oro_j»i»_i»Aaxj 

caar 



*_»lax 
UMlfMtf Xatal.arror: 1/ 

VMlOMd fcM.hlltOIT: 1/ 

UMl^Md f*ll»d_fc©_all©e_pfcr»: 1* 
UOalOBOd U««_2_blt_p«r_pU: 1/ 
VMlfMd •M*l*__tl*l»SL. M ** • 1' 




cmc. xoftc -^at "fa 
/* loyic .*al»o* i i^ m u _ 



.' : ii^in nrr tali : «'--»jg %: ;HairiW»> 

/« ItSe^ITll ji Biii r y O T1 M . v 
■ tala tiitiwT ^*?fj ?^HS« ^ 

y> toe:wmn iloi U m ■ 

iot-wmn teric* . . ■ */ 

/• TWO* — > til«iliMt!l*:4Ma¥;^ 

/• t» jco c l>c fc i mmh l i wx 

/* X — > la n « W . V 

XCBXock. Xm .,ZmmmmmK : *32L '■■'*/■ 
/y? fix* ofc*tvA*»:- W> rf f n« rt ^ 



• 1MB SRZHCJLBIGfB] / 
■[MAX 3TRZMC LDKTI] / 

•tialtlMi /*i;-ilat: : .o*';:«ll-. ; ,««ev.tJiU. : 

" Id/ XA U«t am W iTIomtl - */ 

u Wlut tt.it_««»t_*iklrtll*X_lWlT_oowrt]^ /«:*«I*lt:eMMt- f *i«i;::: »/ 



itul^Md dXr}oi»t_lX»gr 
uul9Md i«_t*ult; 1. 




u_caar 



u_ckar li.twlt.< lw) a tor / 
u_c«ar dlTitejoalar/ X* 



/* MUM Of a»ZX*ltlO 

/*. CUtXMt »lM Of I p lt l OOO 

/* : -a«y»^.lt : -;t»i»' iuoox- "-So ^ootlwro^; 
/* *t*t* Ot : ttt-awit: I T — W wl ';•:*■*•;.*! 
/» : toll*: .-no «M t :' p«txax» k«* bM 



V 



■ ----- - ••• - — • — '*"'ly: 



u.ckir 
l nsa_i»r6; 

/* -tfci, taoXo 'ms' tte ylm Itf : to tao ioeatioa «g -tao;.|>ia- : Xa : ::-tao l o rtora J 
^ypooat atruct [ 
u_cto*r ualtao/ 



u_ca*x bttao,- 
1 UWB_orTSCT, 

•xtaro ui»B_orrsrT p»_to_»aort_ofr»«t() / 
«x«an eaar «caXloc( > .- 

oytora CSEir iwro «u—r_l»fo_«rr»y(wa_PSCT,couKTl ^ 
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HEADER FILE 




PATE 


sm/99 


PACE # 


include/lmserver.h 




TIME 


1:20*20 pm 


5/42 



HEADER TEXT 



4»t •XtMXB to Id <•» 




] uune^xwyoj 




u lowj clou I 
LMfc.mro *UM(Na_UM 

U_ck*X llOt OBM t; 
U CUT pBy Ht.<—* * 
) SYST1X_XMfO/ 

WW BITS <MlWtJ^« 

raw_BiTs 'timtit 

mO*_»IT$ 'tOfMUv 

raw sits 'ttmn 
raw _» its 'tditio, 

nRM BXTS *ldlMU/ 
rTIW BITS 'adlMlk; 

raw_»XTS •«Um1B< 

raw_BITS •■dfeMl; 
raw BITS lj 
mW_BIT» 

raw BITS *I*M)/ 

rTBM BITS •lMd,M>M. . 

raw_BXTS tctl_artj 

raw bits tm»u / 
raaf.BZTS 



r oc *a«te M"l?li 



!:::•/ 




_ tflflL-BBBW 
u_cB*r p— mb tefcte a_B— # 

} »BJI_C0BJnC_EX., 

«xUn MK OOMTXC XX pM_CMCit_tlU« I ] 4 
«t«n SYSTDt.ZMO •wrmtma_«»mtt9t 

nun nnx_vxi*r bbx. 



«xten raw_BiTs_xx» 

•XUZI raW_BXTX_UJ 
•altera TM BXM XMIT> 



tMXm n_lMf ffM_MMt_U*Mb 
ten u_cBar bl*_te_l««lg_tafclBll/ 

«a*_««ri_pi»_ ■ wijr 
9 aa_«-r«l_p>l»_*«l«*t«*x_r* _ 



«t«n u_cUr 
altera u.Ioh 



it./ 



Mi' /* Tatters Mktau (U 

ld*£iM vtol(addr) (<<* 



/* yattara 





•aaflM btopt 
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HEADER FILE 

include/lmserver.h 



5/23/89 



1:20:20 pm 



PACE # 

6/43 



( l (<x) 4 1)] 




, bitao) (»iuo • «o ♦ \ 
<blt»o - IS)) 



3f 



JSlr>S2 rr TiSSc.O I l5ciC_S0)) 4* <old_T«H» * L0CXC.X1) 7 \ 
( li^TSS!*!" 5Scic\ I M*SXC.»D) *fc (olflwl.il ft ZACXC.ZO) ? \ 

rTZ-i ^ilui * TlOCIC 0 1 IOCIC SO) ) 7 rALL_T*MISXTI€* r \ 
(<I«5 ilSZm 4 (WHCJ I UOCIC_Sl>) 7 W5I_T«AU$ITI€»f i MO_TWMISXTXCN) ) ) ) 

«a»tlM l»ptrt_pl« tx«»*ttlo«< old_»*Xu« . MrniM, ualaltl*liMd_Fla) \ 
(< ^ftxu. * <2o«c_o I £"<=-JJ>> r^cj , xxx:ic_si \ x*cxc_*x„ t\ 

, C^wI^SI'^SciC^l I I0CXC SI)) 44 \ 

(MV_yal»ft 4 <eJLd_v7ltM 4 (X4WIC_0 | LOCIC_SO t MCIC_Z0) ) 7\ 

ii£2lS*SX2!5i» — raxsr) 7 »o_t*ai«itick : \ 

( Hmv tilui t TioCIC 0 I JJ0CIC_S0)) 7 r AiL_TRAKS I TICK 
«c2£S35» 4 <L0CIC_X I LOCIC_Sl)) > MSB.TlMlsrao 



•ri-Maf laitiaa(O) > 4* \ 
r)->a»fi»itloml<' 



\ 

s MOJT1UUISZTXCM) ) ) ) 



ureter r— c l tttlot< 



u char »«t._by_»«. 



«xt*n TM.KSSrar tBjNMlt_*xr«yp ' 
«Un u_ck*r ii.iMK».*w , f' 



C ( ulS3)(«ftt_Ftt) >- C»-^)*<« 
( <u_io»f) <a«f_ptr ) < c»_io^)fc(u* 



* x.iroxx 

d^flN •OCVS^IXSTMKX < UMC „ iMtJtT) \ 
< ( (im*t_ptx> — MJU) I I \ , _ 
U<u_lS»*)<iB«t_ptx) >- (-.lo^JM— 



C)->iMtUM(0]) 44 \ 

)->lut«act( (UMC)->iut.tikl«_*lU) ) ) ) 



mxtmzn u.clu *»«d_loe_« 



tu 
>i 

r^d_loc_lo^< ) t 
wrlt*_loe_lM9( 

(<(▼*!«•) - <lav_ll«lt» • 35* / <ckl«h_ll»lt) 
ld*fla* fix Hi Ml<ftn» mitj»o, <l**>_ptx) 



KtofiM rix_p*l_ctl(Ftr», 
i_«*ort. pl.ctl; 



MltM, 4ato_ptr) 



Ml cti - (TtFtWf *IT» «)fp*r«))->Ctl 4 KX._CTX._M*SS) » Kt_CTt. 

It < (Ml cti — «_cix_mx«li>*ta) 1 1 

li t(5ftto »tt >-X^lt_iOO«tlO«l < USltSO) 1 . laSt_l»_l*M ) 



«tetlM ttxjpcl_ctl_w««acrtx», W 

flXMl_Ml(<ptX»), 

*Uc_P«l_bx ( < ptr» ) ) 



ItetlM adjust dciay<t«1, ti»c_*eal«# fc*lt_tl»«_»C*l«, <JlTlU»_<l»l»y) 
<(»•!) ♦ |Uir_tl5«_»c«X«)) / (tUr- 



Idcfla* ow«xtust_wi*t(t»i. tlw 

((▼»!> - (T«l) —070 

■zurt u_cfcar lsjprlatlt,- 



(«UYl4*_<tel«y> — FALSE 7 



IW LOCIC^VXHTgtplgJ 
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1:20 1 20 pm 



PACE # 

7/44 



If «ku tMlitU) — MU») ( 



((■I eoorr »->so for Ms , ( pi»_* 

) - LOCXC.SO/ 



*)>!/ 
*>>).» 



} 



lLBKC pU_i !■> ■ r , Imj 
if |C(T«1««) * <LO6IC_X0 I MCIC_Z1)> *fc 

Drauurrr<(-o cmt io/x->si foe fm. %«»\o-, (f!»_» 

<▼•!«•) - X-OCIC_ll.- 

iloo if (feral**) * <io«c «o [igcic xin it 
owmrrru-o covr xo/i->*o for Mi w\o-. (pi»_i 

(voluo) - &06XC_40/ 
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HEADER FILE 

include/lnetwork.h 



5/23/S9 



1:20:21 pm 



PAGE # 

1/45 



HEADER TEXT 



_«P_. 

4 



5 



— «c 



1 



-ft- 



-3 



i«M .imjttt_u»r. 
t^UKIT (1000 - 5 * siXMtdoa?)) 
fdaflM ULr«it.iittnl| |MfjCKJ»WT_L0NC f i»_sloto*l_CO»»_pfcr » (▼«!))> 

(dtliM iajut.eUKe) ( iit_e«_«JT_cmj«<i«_glob^L„co«_ptx, (c))) 

Ictafls* i»_9«t_»*ort:t> f IJtJCMjCET_S«0«T<X»_glob«A_CO«»_p*r) > 
CI ( U»_C*X_CXT_C»A* < l*_glob*l_coM_ptx ) ) 



V 



|teflM;3ir^tttt¥r\ . v 

. ^*~^jx«*^jo«-- ^ i , 




MrttM 3».?rt:citt( > \ 



■) III (l»_*r±»tlt, — WOT) 



fltra*r « 
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»<taflM mi $iw_( 
i«*(1m ttpt_pi t_smi rr 

l«tflM MAX FDf HANS. " 



Mftf lM MA1JHX_TT> 

KtofiM rai.Tm_in.omn 



29 



{W_XOCXCJ 




(daflM X* 

1m OCT 

ktofiM x© 



2H 
12* 



M*flM WC 




IdafiM LOCIC_0 
«<tof 1M LOGIC 1 
IdtflM LOGIC XO 

idtfiM xogxcTzi 

MtfiM LOCIC~C 
IdatlM LOGIC SO 
#a«f lM LOGIC SI 



tdafiM MA2 LOOTJ 
IdtflM mi_JIP_MD 



WUH_TftMB_SXtt 337 
«JUUK_SX» 3M 



IteflM HOT_« 
„ IdaflM OMAVj 

?» iohim u*»ajrm_mjm 

1Q 1 /* C O M Ultl W t tOT t* 

10 2 lOttlM MO.CSG 

103 lojftf lM DATA_C»C 

io s tdafiM ma o«_stoox_a 

. _ 10?} »d«f lM STXMDLCS_YBCXOt 
KtoClM «SOLT_V»CTOK 
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HEADER FILE 

include/lsfLh 



HEADER TEXT 



5/23/89 
l:20t21 pm 



PACE # 

2/47 




=8 



-a. 



U_l0*q MX* 
1 *Xlf_TTF - lttX* 



1^ 

U~CUl ■gtJ»«lMl 

u_lo*g 



/* cmx^t Taut or output pi» 



V 1 




oioulatloo tloo : : £a&*l&*:2lOTr;»^MBtaaff« : :: V 
/* rt»k* <n of t» t^m pi» on jt i ,: = ;*/ 

/• *X :to« output • pi* «U«9W V ■ V 

1/ /«- -tsdloafco tAat tte>li joot «oo fc to S >' : V 
/- l»d±a*to tkit tW pii ii ti l»pot clj.Ult ♦/ 
/* Iff ' TJUUX pEUUf ., m_JOttSWCP_JB JU>r> • V;: : -: : V. 3 ?./ 

/* V^CCMFOSITrjJCUUV IKJ0M5PCCX rXXD.MttAX ■: */ 

/•pi» r— ' " * " 



1 MH^XKFO; 



nix «ooc*o*_tU»* 
cfcor 




lMt_ldi 



instance janos 



/* w«d f ■■■*xoo: iattuw ImfOi iatgwctojcoo x;!; »/ 

/* llM UNd tO : llBk. lU lMtiMU fOT tk« */ 
/»•■*■*• dof X»it±0» 4MXtof-IWt: MmM< l l ^:;i^ 

l«dt IUUl/ /« umS to 11*. Ul Halt* <»«lwl Ctor/ 
~ Uw» jm— liitiio t dwctog ow ^« ctUj Q* ^ 

t«til trtltr . . 

l»ot.jl»,cat ttMd tut t m l nr f ii intlm V 

tin of tix*t vrfcluatloaj 

•~ ~— »«rl*g,/« pl^«le«l mm «t tM : ImUks, •: • V 

/* JTllO dUOCXiptOX OX tU OfOtflB */ 

/* mt/nz 1A wfcielt lo uood by Ut iiwr^ */. 

/« UwtM«: glm ■ l*nXt V 
/♦ ioat/w id vfclr* U umI H t^ lio*l«- V 

■tAt/i - '■>'■■ t WM tlUt tiiO'-lS : fc*0 : OOX. : iMtlMW id 
f*ttlt t» d*rtVOd tXOM .. .. */ 
^••tOd«T-:to:-it»Ova«f f1 M«» id tA&l« ... */ 
__ _ !«at; 

•vol_pl»_coM9a_cou*tj 
otoco jli.cMi y. coiilt/ 

d*fc*_pl» CtaM»_ii>t/ 

«wol_pi»_efc«»uoJtl«t/ 
otocoj»l»_cfc ■ ■ ■■ „ ll»t< 
o«tv«t_c»o»os_ll*t; 

Fll J>»M- C««t, »OOtOX JU>0**»* :: , V 

oot Jtl_ c> ■ ■ 1 l. ctlltd; 




dol*xlllat_ol«B«t { 
»Mp«e«J>UT; 

d>Uy_lllt_ llM llt •MKt/ 



klO toolO[KAZ_USSX_l>XD_— 
'Xlmk.4 /* oootS dorlas.ocvo 
/» *»• kMd:o< tM 



to poiit-w^V: 



bo»_o«r_id^ 
luiMi tjii.i 

ZOOl J iMjCOU* t ; 

lOHMt or«i_or_»fcor«_ptMo, 

fcafclO TtlKUttd; 

«o« OO fault. ? 



/• uood to 



u_cUi 
uo « pocod_doloy_tlt_oJ 
} DcrzjrznoM_xiiro,' 

typooof otxuct { 

u_XDO<| voxd(3]s 
) rriPf_BITS„U^>U«KJOD/ 



t • •u»»pocifiod_d«l«y_li«t.r 
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indude/lsfLh 



"EXT 



DATE 3/23/8* 

TWE 1:20x21pm 



PACE # 

3/48 



3£ 



•txuct fU«_Ufo 
ekar 
nix 



CI/ 
41; 



lAsflM toj«^lit(wl) i*_e»r_rwT_l»c< iM_ilo±*\jo*mm_*tx . <l»t)<»*l)) 
(<toflM lB_|Mrt:_elMr<c) w_«t.mjeitt{ Jtr, <cfc*r)fe>) 





SYSTl 
XMMTi 
DC! 
Z1U 



/•■] 

«tt4ii SYSTEM XNtO 
at*ri DCfTWITXOM_Z*tm 
«t«ri UI»TMICt_IMfO 
•xtui u.lanf 



JO*/ 



U~lMt_lBMUN_ld_<pMlflld; 



««rr batt« far MB0CT |MW M li f ♦/ 

iter *l»_twx_y*r, 
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•attars u_akor*. 

WUn tt_l<MM» 
•xUxi u'iMf 



•xUn w_ci*r 



1» a is v*rlfl*d/ 
l»~9bl «U«il«tor_tTP«/ 

la *1 fcl»»_»c *J.»_u» i t» . 
x» ^»i_di-»x«a._tu.i*y/ 




IdtflM MCVS_X»STMKZ( llitjtr) \ 



tittef ocsoc 

IdctiM SMMtlMTT(X) <-roKl)prlmtf X 
ItlM 



IdaflM XISSXGIT(Z) 
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include/magic.h 



DATE 
TIME 



5/23/89 
1:20:21 pm 



PAGE # 

1/50 



HEADER TEXT 



:33„ i33, t32, .32, .33, »33, :U, \ 

.33, .32, t*2, t33, .32, ill, :32, \ 

,33, .33. .33, .33, .33. .33, .32, \ 

s 33, .33, i33, .33, .32, .33, .33, \ 

.33, .33, .33, :33, j32, 



m 

3 



3 



3 



1 



a 




parity 

/»•;* — * - ' 



, ""tT 

a. 
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include/message.h 



5/23/89 



1:20:21 pm 



PAGE # 

1/51 



3: 



Mr 



m 



T 40. 
_4p 



3 



3 : 



_81_ 



i 



/'SOCS_X»t 



* -* — mtwm.--maxme^^tm9yim 




- "■TmZ lf"thl« iii>»cwm r- — — " » -™ * < 







-Kill **** - - : ***rfct*» vltl tte faiMt »*rl*9 : a»d «adl»f -wit* * lJUtt of tto 
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HEADER FILE 

include/mocLdef.h 



5/237*9 



1:2Q;21 pm 



PACE# 

1/52 



3 




MtflM 



nan or slots • 
irown'nr mi mmh or slots 

UWE SIX*" (U_1o^)0k1000O000 /« ?3t Mbrt*^ V 

um x orrszT <u_io-,>o*tooo»ooo 
uwO~orrscT <LA*r_A_orrsrT ♦ Lwre.sxzxj 

LAMB C omiT (LAKC_»jOmCT ♦ LAKE_SXZ£) 

(lahk c orrsrr ♦ uu«_sirx) 



FKL ZD HNIM 0*0000090) 
LAKE A_r*K xd moM OX»Cl©04»3 
LANS A~PAC_ID_MWM OxOcLOOOOS 
SMC ID MOM OxBaOOOOOS 



lOBflM I 



ns 3 

O0»- V 
UM^eote(l) (1 « <*)) 

ClMr_k«r_bttf( ) vkLl«< l»_c*»cfc_k»y ( > i« 0> 1»_9**_*«Y< ) 



▼old p»c 



_1»X© l»lt<)/ 

:_tlr«t_block{)/ 
<U»*_»«t_lo»9 ( ) / 

" - " "* !<)/ 
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Z§g£igg£Z HEADER FILE 



include/mod_err.h 



5/23/89 
l:20t21 pm 



PAGE # 

1/53 



HEADER TEXT 



*CCS__XO«. i 



=4 



3<r 

~4T 



l 



it 



_109 
110 

JLU. 

172 
_V«_ 

—IV _i 



120 




/* - mo *+a '-. mil 



»l£ad*t VAX 



.1. • £ss 

... Las 4, 

fr_p«l_coa trol t 3 , 
inalMteti. valid 1 1 « 
law «j»l_eott»l-:3» 
i a »i~r dat* valid: 1. 
laW~dZpal_coa trol * 3 , 
InM «ata_v*lld:l, 
l» c jpH_c««trol r 3 , 

Xu* C d»fc* »al±dilj 




»_C_A«t*_T«lld i 1 , 

•"cjtl_c« trol : 3 , 

m d_d*fc»_T«lld:l, 

(•"d _jn.1_co» txol ; 3 , 
m • data_valld:l, 

M»_*_]»«l CO«tXOl:3 , 

•* a data_valld: 1 . 
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mc tcuck„addiMt:13i 
«»c*~law_*ord_parltT_*"<« = 1 • 
.^c ki,h_wojrta_p»x i ty_«rrox : 1 , 
pac ooatxol_«rd_p*rlt7_«xxor:l. 



llflMt VAX 




ut_m) ic_p«xi ty : i , 

■a*le_paxl ty_oufc : 5, 



»e»ic - parltT_ott* 1 5 ' 
MT_»»*lc_p*r 1 ty J 1 » 
uf ■a$lc_»»art--l, 
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ta^L-Cal: Xt 
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do t»9-.calltoratio«: 



u_«aort 
u_lo*g 

u_lo»g 
u_lo«9 

u_lo*9 




Hiatal dupllcata_d«rlM.r 
davlea_£oo_lax9as /* ' 
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MM t*a»i JttXJCWITjCOCKT uaifc* : */ 



375 



5,353,243 



376 




include/mod_err.h 



5/23/89 

rwE I:20i21 pm 



PAGE# 

2/54 



at 



1 OOMneUKATIOMJ 



MiliUM.CCUBt/ 



377 



5,353,243 



378 




El 



32 



1 



1*£ 

5 



=1 



=B3 



if* 1 



t4tflM *AM_*ACXrT *» 
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ta«fiM ikcetj 




,lM_buff*r_pol*t«r> 

< { t x ) - > l»««il*a_bttf frjolm 



) + <u_l©M)fK)> - (u_ehax)<T) ) 
> +• <Y>> 



• ifMf SL_ _ 

#lf«f APOUO10C 
fMtlM MET_«rrs:_»JUiat 

flfmf VMS 
••Mlf 



tttOmt 

»m£1m LM_CTT_3 




(UC CCT_CXAB<X) « •) I 

lk~cct_cxmi<x) > 



lk pot_ckax(x. 
i»i~pi7t_c*iuux, 



<<Y) » •!>, \ 
CT)) ) 



t LK PUT_C«AJI_AT_KA«K( C (M}+0 > , X , 



<|T) » • >>, \ 
<Y>> ) 



|LH crr_cBMt<z> « 24) 
cut crr_cMK<x) « is> 

(UC~CrT_CMMl(X) « «) 

ui'cxt au(X) > 



l^flM tM_»tJT_X«K<X, Y) 



«f PUT_CXAJ«X. 
LM>UT CXAXCXi 
LK>OT_jCXA*«X, 
UC PCT_CXAKtX, 



cm >> 

(<T| » 161), 

«r> » ■ 

(X)> ) 



UIm 

tlfteC VC3SC jf» 
u_1om itoklO, ktMlO; 
u_«kart B toM<) . ktoM(); 

ftedM tM_ecT_sao«T(X) 

#4* 2lM Uf_CCTJbOMC<X) 
lAtfiM LM_OT_SXO«T<X, 
IMflM XMJPVT_10MS<X, T) 



LK nJT_CmA»_*T_l«MtK{ < <«)*0) 
LlTpUT CXAK_*TjaUtK(<(M)-»l), 
LK _ PCT_C»AJt_AT_KAXX ( ( <K>+2 > 
LM"PUT W CMJUI_*T_MMX< ( |M>+3 ) 



>UKHMl»S_btt 



Y) 



I <CX| 

C < (X>->lMMlM_»>u««XJpol*t«^»lMor<10M) > 
• <u_l©M «)((X}->lae«alM.bu<£«r_pol»t«c-*lxM 

{ (*(u ifcoxt - ) (X)->outMlM_bwM«r_Ml»t*r - 
< (X)->out«r3l»9_tmf t«r_pol»t*r ^iiMof(rtort)) 



X, <(T) » 3«n, \ 

X, <(T) » !«)), \ 

X, <<Y) » t>), \ 
2. CT)) ) 



), \ 

TO 

\ 



imYIm ix_Ptrr_swn_*T_i«*r < n . 

KMflM LM_FUT_LOWC_AT_»Ok«I ( X , 
ItlM /ft^sORX^lUraBXMt^iinaBK 

(tetiM iK_crr_x»o«T(X) \ 
< •((•koit •>CX>-> 



( <*fu_lM» •MX)->«»1 - 

<<X)->«M«9ol»«_b«ff«r_tolB*«r *««lwo£(lon)) ) 

X. T) ^<<X)->outMl»«_buI£*r_b»M • 

I, T) <*«u_1o^ •)(<X)->0ttt90l» 9 _bu£Z«x .MM ♦ 



9>>>) > 
<<Y))>, \ 

<CT))>, \ 



(K)) 



ktMB«T))} 
<<Y>>) 



l««fiM LM_nrr_xi 



IMCIm LK_CBT_U»CCX1 

< •ccx« 



fWllM LM_PtrT_MMC<X, 



•){«-> 



<T) > 



MtflM W.fOTJ 
♦•■dlf 



• (XM3*M57iJi4> < <X)->out9olM_bulfr_MM> 



<T> ) 

(u_lo«s)<K)) 



IteflM i«_c«_crT_cxwt < X ) 

( <X)->lMO 

IK «ST_CXMt(X) s 



< <X)-> 
)*\0* ) 



idtfiN LM_orx_crr_ijot 
C IX)- 



>Uc«iBi.bttXttrjpolBtw*3 < (X) 
CXT_XjONC ( X ) : <lOM) HAX.MTCATTVE.J 



to.tiM ix.cxx.crr j«<x^ ^^^x < <x,->i 



I<W(1M «_CXX_PWT_C*» 

C cxi- 



_. . _._ (X, T) 

( i»"«xt««d_<KrtMla 9 _buXl«r(X) 

IdaflM LK_CXX_PCT_MWC < X , T) 

I (X ) - >OMtMlM_b«« f *r Jpola t«T> 3 

ik Ptrr_xoMC(x, t> t 

( l»3«tiBd_oat90iog_t>uf r«x( X ) , 

iMflM 1M_CXX_POT_5»0«T<X, Y) 

< 7x ) - >o«»t9olM_buf r «r_po la t*r>l 
1K_P0T_S»0«T(X. Y) : 

(la «Uid.otttjoli9_buff«(X), LMPOT 



LM_PUT_CBAJt<X, T) ) ) 

< (X>-: 

U4_PUT_UMC(X 



( X ) - > outgpo lng_bu£ £«r_M<l ? 
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" COt£i<0»X»U.O« 

*/ 

KteCiM conrxcj 

IdtflM CW_TOT_im 

tdifiM arcmw 

idtfiM $z x«or_irwrTXJ«r_ST*T 
idatiM si i»r_»Ain>_«ATrA 
KtotiM siixor »wn>_«ATis 
IdtflM 4ZUBOr_OOMXOtX_BM» 
Idtf 1m SI»or.»«WtK_»*0» 

Idttltt SXZXOr_SSM_MC 



IdtflM SXZCOT.MI 

IdtflM si zror_*m-o« r _tx«o«* 
•dtfiM si2Xior_cx»tnc,g»KOK 
IdtflM si xxot_f*c_pa«_c»o« 

IdtflM SZZZOr LAMCg_CSK_IUPC 
IdtflM SZ£BOr_C»0K_VBCTO« 
IdtflM SXUOr_»ASS*0*9 

iMfiM siixop_cyp_sxi>_>cpra 
IdtflM sx zzoc_c»« jxxsT_«mx 
IdtflM sit 



lOd9>CKm«0CX_TIia~.. + 2*4) 

iM9><eaMrzc_Eiwoit ♦ alxtof (cc*rici 
lot? > ( p ac_* AM_ouro« ♦ft) 

><XAMCS_CSX_UG ♦ 2*4) 
<0*0#._VTCTO* 4-2*4) 

lM9)(PS?fd • 4) 
l0MJ<0x7ft • 4) 
)(0x7ff • 4) 

(Mtlfttd lot*) ( tlxtof ( IWTIffl_S TAT_3 TXTJCT ) ) 

CtMlMtd lo*g) 1 

fUMlgMd Iojxj) X 

3IZXOP mM7D_IUTTA 

SZZr»P.BM70_«ATeB 

(HMlfitd lOM) 4 

(UUlMl 1M)) a 

(aulfttd lotO) C *lxtof { LKJlX*Em*MT_TXXOK) ) 
(MtlfMd lot?) 4 

(Mtl^Md lot?) 1 
(mil git d lot?) 1 
(VMitpMd lot?) 3 

(tiwlgMd lots) <tlZMfCCCNrXCintATZOK_CUQKS)) 
1 long) It 

2 



• 4) /* (1* 



(uttlgttd lot?) 
(HUlfttd lot*) 
(MtlfMd lot?) IS 
(UMlOMd lot?) 1 

(Mtlmtd long) i 

(UMlfMd lOM) 1 



IdtflM AUTOdOOT 1 
IdtflM KMTOAUOOT 0 
IdtflM AMLXC*TXW_aOOT 0 
IdtflM DXMMOSTIC.rMOT 1 




IdtflM 

IdtflM 

IdtflM 
IdtflM 
IdtflM 
IdtflM 
IdtflM 
IdtflM 
IdtflM 
IdtflM 

IdtflM 



XOST_ 
SUICIDE 
SUICIDCO 
5UICIDC1 

suxcxDca 

JBICJBC3 
SUICIDC4 

sinenses 
svxcxsrt 

SUICIDC7 
SOICXSCS 
SVXCXBC9 



<cMx>a /♦ *tttt »/ 

(tux) 3 j^iitttfct - V 
<«MX)4 /» *UU ;:•>- 
<cmx)C /*;tfcttet */ 
(cUx)7 /« .ttttt:*/ 
<efc*r)« /« lttlt>V 
(CUX)31 /*>;• •t«fc*::*/ 
(cur)32 /* jrtttt */ 
(cttx)33 /» ***t» »/ 
CCMX)34 /»i»tr*4>,*/ 



<Cl4Z)l ftOMfc MtdltlM */ 

(cku)S '/*r»f ■ ^c—dl ffM : : V 

(CUt)» /• MMt HMdltlOt V 

(ektr)10 /» U ttt t MtdltlM : V 

(CMX)U /*:r 
<CMr)12 /« 
(CMZ)U /*•! 

<CMr>14 /*■■» 
<c**r)l5 /»>:■ 
(CMI)H /♦;;» 
(CMTI17 

(ctat)ii y»*r 

(CMS) 19 

<CUT)]0 /« I«Mt,( 

<c*ar)30 /«-r 

(CMX)33 /* 1 

(cfc*x)33 /* iMtt eotdi.fcJ.oa +/ 

(CMXI3C /* Mttt OOtdlfclOt */ 

Cettx}37 /*; itMt ootftittot v 





LK_KAJtDWAJt£ CKXOK la.Mtdfttt.tXXOr,- 
llttlOMd lot? MiltT.titor,- 

UtSlOMd Short. MtKOXt_tlMOUt; 

conrico«ATlott_nw04is coafig_«xxor#, 
uttltMd lot« m*_m»_oxxot«|4), 
utiintd tboxt iatct_c«r* 
uasloMd Morfc oxxor_Ttctor/ 
oatlgtod ctor ptt^tordt HI/ 
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_W9_ 



4/24/S9 . afc ,07 1 34x34 ■•■ 




$32, «33, 



• 33, \ 
:32. \ 
:33, t33* 



four PAH < p* trtav* 



f> Jmtxds pl Mwd tta-ltj. 



I of 
to 




/« «4 i4»r**» V 



•Pxfctan ■niinri 

* Steak. X i* •* f mmt i 

* JUL : 3 ' :i* «tfMt - I 

t4«tlM PAT_MDf_»Am: <M_l*«*>Ox»«0 
IdaflM PANE O {«.lnt)MMMIie 
IteflM *AKX_1 (IMK.t ♦ «KrjSK_HMK} 
KtaflM BMIK_3 (MMCJL + HHLWIK1 

^ <n* rM ; tlx*, nfci* - 1* oxOeoooooo «xo» ! adOcoM . 

• V m cwmnVSlM th» ilik tmtoX* i» 32Kxlt, o. io»9 ;: *ox* bood*rt« 

' V 

»4*fiM Liw_orrsrr <«-i««rt«*te«»ooo 

tdtflM LXNK.SXU < U_l©«* OOO0 

n« taUtwiM mjm I rnr »t 1 fm — rwt t#jT ■irrrir 

* Tte »M^Iiti^l«ter> «** 4: »yj>*OC1.00OOO -flw cOm 




/«:•: p*c;:x» :: p«w;- ; */ 

»<UtlM PAC_ID MC ML_ 




/* _. , 

/■x Of ^Oxt-O**-: 12* » 3A"« '-it** V 

idafiM FAM_corarr <fac_id + <u_io«9)ox»0) 
- *34, 



■tt4/ /» : :l*-*lt: : «o4*"l»^OAti»*>*«w4>4x of P«»« : */ 

/*>U<M« ;oito tto PAC V 

fdtflM zrao_PAMS oxO 

f<tetlM ONCJPAM 0x1 
tdttlM TWO PANS Ox3 
KtoClM TP*XZ_PAMS 0x7 

i<s«ciM rocit_PAia oxr 
Dvrr_i34_srm 

/- pac. owpTcmctot vxcxsnx */ . 

/- otfmt :0xt«0 » 154 - 4 -*■ 124 * 134 V 

lotfiM coMnc.omrr <pamjoooht + nvrxjmx) 

lowverti_p«rlt 7 : 1 . /•r :F «4^ r »^t^ o* tW Iw * - 

coaci9uxa«lo»i 0/ 

khiIm set ooc PAKTY 1 
IdtflM SXT_rT»_PAKXTT o 

/«-■ «o* f i*ur • tiomtr i 
1 



/* PAC 
/- o«««t: oxiao - 304 
•<s«fiR« pjuwcm orrscr (< 

uul^Md slS, 

:1, 

br a»ck_4w3dr«M 1 15,- /* 
.134. 





4 + UI^JSIV 

mpTT_size) 



/• PAC CLOCK SPCSD 
/- offMt. .0x300 • 512 

ia«f 1m ciocr_f 

Wd :31 



4 ♦ U4 * 344. */ 

eMPTT^SIZT) 



/«-cloet.apttd *^ttl»g <lM»s or >-U«r . V 
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/- i PtfMt^ 0*3*0 * - 4 + 134 ' 

Mafia* PAMT»_orrsrT (Bxocx^orrssT 



lew_*ord_p«rtty_«roi ; 1 , 




/* • OttNtl 0*400-1014 * ■.+■. 13* M»-- »J€ */ 
l«ttiM MM_OITSBT (»AMTT_OiT«T > UTl'.lIII) 
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tdatlaS lAKTtn ld_proa[ 0 ] . data 

•da£laa MM 12SE OxM 

IdaflM »AM_512I 0K07 

IdtflM PAM 2K 0x13 



/• pa»_ra«ia*a*t I 
•«aflaa »M(_FftESBrr » 
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100 

LPJL 



10 4 



-Hi 




* p«tt*r* : b£t* 7* ; ; i«4 - - PWJPOl 

* p«fctaxn bit* 4J.~40 * MT_«OUt.p«t1 



p4tt«ra bit* 47- .33 



TUT W(C.p.tt«r«.d»t4 12 J \ mjMMCD. 
FU_«0K&.v*tt*r>.il*t*i3} / 



► control bit* X5V-0 P**j»Q«Z>.;p*fctox».co«tx©X /. : .-:; : 



**»_.b**kf01 •* 

, ^ : .>.* 



u_lo*g i 
itzuct 

f 



vul^Md atop 



UUl^Md p«l_««tIOl 

} patt«x»/ 

1 PAT_WO«D, 



i 2, 

* 3, 
: 2, 
i 1/ 
t 1* 
: 3/ 
i 4/ 



y«t : :-yjjC:i rti f I b* « t/ 

i<tefiM PAtnws.nr.aic <a « ao> 

KtoflM FXTTTlWS_Xlf_512X {512 « 10} 
IdtflM »XTTO0IS_IJI_12« (131 « 10) 
ld«flM MOCK SXZK 254 

M«tlM MLXS_XM_2H (PATTnW_nt_W / BKJCX_5I1T) 
IdaflM bXJCS Uf S12X (M1RMS I* S12K / *LOCX_SIZT) 
IdfllM btX*_UI_12ir (PATXXWS.XM.12IX / XTOCX.SXZE) 
tdallM XKAMCX 1ATIWCT 27 

MtfiM MAZ.BKAHCXXS ( (XXOCX.SXZX - <»«AMCS_LAT*MCY - 1)) / 2) 

Idaf 1** STOP_lATXttCr 4 

MatlM STOP 0x0104 

tOaflM OXAMCX.AXXAT? 0X0200 

i WflM BKAMCX PAUIK 0*04 0O 

IdaflM KXMICX.KXSXMC 0x04 00 

*<)•£ !■* TXICCXX 0x4000 

K*flK4> MOPJNASK <u_lo»5><"{STOP | X4UIMCX_KXSXMC I TXXGGXX)} 
IdlflM PAM_XD_SPACX 4X0100 
fibflM LOOPJNOOK 1 

idtfiM iTOf woe 0 
idtfiM rxuT ozjocx o 

^-*i2*S*** : («Ct»Mllr: : 12^^5X2-.'kXt»iV:«y 

/«: ,25, mx* : c«c«»«iir MX* j ; v 




r **i*» 



IdtfiM wrlta_«artf(X, T) ( " < u_«J 

■;..:: iJHHllr -?r>: p«*fr» • ■ nil j' lot? ' *ddr*«* 

— • — " * ~- - 



»<S«fl** RMd_l0M(I) (*(u_lcw9 *)(X)) 
iX - :x : - p*t**r*i 




IdtfiM x»*d_wortf{X) (*(u_sbort *){X)) 
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imim »ie.9M.rMiM<i) (i(i)*w.nr>?{((X)^»ji»fj«i»|i J W«U 
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(p^pttl (X) i->p*rt«r_«i*oj 




- cnrj > loooj r\ 
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*|X) <<(CX) « 1) > i 



T) 9 <X> « 1 i 
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:32, ,32, ,32, .32, s32, \ 
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,32, i32, .33. *32» «32, 
,32, = 33. .33, =32. ,33, 
,33. iJ2« 

^"lia^^aiTsSSI faar ^32, t32, ,32, i32, :33, \ 
32* ,32' .32. ,33, .33. :33. *33, :32, ,32, ,33, \ 
33 \i2, .33*. *33. *32, :32, ,33, ,33, :33, ,33, \ 
32; Itt. .33^ .33. .32. = 32, ,32, ,32, ,33, ,33. \ 
33* :33. ,32. =33. =32. = 32. :32, ,32/ 




» 192 WTTZS uul^Md ,32, ,32, :32, ,32, :32, ,32, :33, 

r224l«m5 UMlfMd ,33, «32, ,32, ,33, ,33, =32/ 

' 2«* BYTTS uaslgiMd ,32/ 

'~2M_«YTrS UMl^Md :32, 



r2|31. Tlog*_<3»e; 



'3131, »lt3_«*C/ 
C31, ▼«l_<iac J t 



"131, ▼•*_<!«:, 



■ 1 1 f fTI ▼109b_*dc, 
: f LJf t3I, ▼lt»_«*»c, 

■ Mftruii], »«i_«ac/ 

viilfMd ctar ^crMU)» — — — 
»»Tr_224.SStKS 




«MPTr_25«_«rw 
nrrr 3M_trm 
Drrrjsf.nns 

«HFTT_35«Jirt«S 



•v 




(MlM OIAC_DA» 3 

•Oaf 1m sprciAi._D*» 4 

IdMXlM ONIMOMN.OM 3 



KlaflM vtnosz 
i<to(iM MoTjvzraosz 

*Xt*TB 1st CUCtMt_p*l/ 



PCX.OrrSCT ♦ fml • WEL_SI2E) 



«uzo 1st 1 
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HEADER FILE 



include/pro tans.h 



5/23/89 
1:20x23 pm 



PAGE # 

2/67 



HEADER TEXT 



1 




6_ 




- — ©Ut*Ut_COU«t^ 

lifiT px*_ir»w« i»i*_piB_jr»iu« 1 1 J , 

} CIA atxuctv 
} ciA_ualo*j 



U_l0»4J 

ubIob { 



OOTFUT.PXMJCSAWCC out^ot_ll»t [1] > 

I ~' 
) EA_U1 

typwtof atnet ( 
u lo*9 
aiioi < 

XUCX I 

u low* ««vle«_p«tfc«»_co«at.> 
u_ck«r dtfl l fc f 111/ 



typmOmt stxnet f 




;.*>ttB* : */ 
4WtlM ptxM lor fault j 



nw.UTS.iotcmn p«rs_ie«s«i/ 



FTIW.MTSJ 



raw bits nr— ■ iut_conii«u»t_i«t; 

PDW KZTSlUWOIOltD »l»_pl»_T*lu«_«l«ta i f 

rawjitsjuwc wn> »i»_pi»_»aiu«_>±i/ 

rawjuis yw ewow* »i»_pi»_T«iu«_«»k/ 

ratN SITS WCMOBP Sls_plB_v«l«M_«OXt.- 

raW~SXTS_U3MGM0«D l*jfc_M«pl.«_»*l_d«*«; 

raw bits Mw cwo i rn i««fc_*a«pi«_»*i_*ix.- 

raW~BITS_ L 0M Ct * OgP Uit_«l^lt_»ll.uofc; 

raw BXTS_U3MSHORI> lMt.*a^>lt_»»l_»r t«r 



} 3PA_*txue*/ 
1 SPA_ual©».- 
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~3*£ tjt^mt street | 



■414* 
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Si 



3 



=S3 



I IDLA_»truet/ 
} IDLA.ua lO«/ 
} i»q_«lAto_ioc_*m* , 



u_.l©«» 
> liq_lastam_ua l 
ty y d-t struct; f 



U.lOS* 
1 IFA_UJU.O«/ 

Lff d X struct I 
ualoa f 



U_l0»9 T*lU*/ 

1 l»q_*-_ll jptxn_«m»/ 




_469_ tyy-d-f union ( 

net | 

ua«i«r»«d 



ud _inul_fcox tn>- -i'V 



nMrnd:(, 



I via* 

tlfaof »cai< 
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5/23/99 



TIME l;20i23 pm 



PAGE* 

5/70 



HEADER TEXT 



IT* 



******* u-io. I 

it 1 



lujortli 



w m ii d tt( 
field. 



y«-vmttam:m wk : 

IdtliM SIM_TTFej 
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HEADER FILE 

include/protcmd.h 
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1:20:23 pa 



PAGE # 

1/71 



----- ■-- 



HEADER TEXT 



J /» *CCi_X»* f(Qbad.k x«r 3-1, 4/34/«» afc.07i34:4O 



* 



^3 



3h 



t7 



_lpq_ 

m. 

03 




tdatiM «cxmss_x«st»mc*:_ci 

•<S«£ijM» »TI Kg_fJUn,T_QC 



KteflM «SMtt_Xl«T_CKD 
IMtlM I — ™ 



IteflM WQJUtt_UST_ClfD 
IdttlM ZMQ_9SCSJCMD 
l4«tiN XWQ XJUME OB 

t<taflM lWQJFVL_Cm 
fteflM XMQ_8CVXCS_UST_Cn> 
IteliM WO BCVZCSJNMC.CMD 
IdaflM InOlBVXCZjCMD 
|(WflM IKQ_B*» ON) 

ItefiM ihq n*»_toc_o» 

tdatlss IHQ_UttT»tCr_00 




22 
34 
2S 
2t 
30 

32 
34 



4< 
4t 

50 
52 
54 
5t 



i««iiM nu_cam»t_oo) 

IdtllM MUUU I l _ CMD 
(4tttM CaBCKJMMIBPjCMD 
losfls* MVZJBCrjCOMTjCIO 

«4«£. .M WOJ 
/» lIID_COMJTiWCt 



70 
72 



•4 
• « 




as*. 

is— f«fitlM Mates muc tfc*fc ; tals iiiat: a _ 
f «t t>t iwoal ittl Dutj>c» Ttl» li > 



U short. isst_ld/ 
Zosq 

} crsst«_Iault_a 



£ struct f 
u_»»ort d*f_lA» 
I xtluw_(ltS!_«al) 

typadaf atruct ( 

u_lbort iMt_ld, 
1 rala>aa*_laataac*je 



t yr adaf struct ( 

u_abort £a«lt_14Lf 
u_saort lnst_ldi 
) xal«as*_fattlt_cBd; 



04 

£_ 

ill typsrtax struct I 

u_saort iast_id» 
u_saort <J*t«_ptB_c«Kint, 
u_aaort «Tal_pin_couat.- 

. u_aaoxt atora_pla_couatj 

V imfot riN cxamcx <iata_pla_llatm 

T8j XMPOTZpINjCBMICS Wljpil Uitlll; 

ikpct_p i N_cmA*cr, stor«_pi»_llstl 11 .■ 
aral.cart; "~ 
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HEADER FILE 
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1:20«23 pn 



PAGE # 

2/72 



HEADER TEXT 



3?q 

J22J tyysslf struct f 

123 J U SiMMTt «**f_li 



« stmt: I 

U_SkOCt tMt_t 

) ssvs_ptrs_esjs> 

tyydag ttnet I 

u_ssort ls»fc_li 
> ssT»^ytcs ^o Bufc_« 

it 

U_CJUC 



u.ctar sjss.hlstoxy; 

U_CS*X UN. ~ 
u_cktr «ul 



u ckAr «M.xnr; 
ucUi oM_lUU*^, 
u cktx m»"riif; 

U_CUI S*W_flltSX«d, 
U_l0S*V Sl»_ »1« / 

1 NltM«_lMt.«l 



u lotf 



l»»t_ld, 

pattsrs_coua 
i psttsxa/ 



•sort lutj 
u_efc«r l i i 
1 9txm_±Lmt._amAj 



t yf n t kmt ttxvet { 




>f struct I 
u_ los « dtriM.Mb 

] 1 Sq_<J«"» lM.CB] / 



u leus; sttxU 
1 laq_OA*>_CBd/ 



typwasf struct I 



} l*q_<l«l>_l©c_cud. 



ty p>a» f struct I 
u.ssort r*oJ.t_trt, 



1 lsq_fsult_cud.- 

tyusa*; struct t 

u short d«f_id, 
1 lsq_«T«ll _ptra_awly 



tyuuAsf struct { 
u short lut id/ 
u_cs*r os_ox_otr./ 
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HEADER FILE 






DATE 5/23/89 


PACE # | 


include/ task, h 






1:20:23 pm 


1/75 













HEADER TEXT 



i 



•V ' 
/• 

•/ 

»<teftM TKAMMXTJTJaX.XD 
MflM PATT»K_TASK_ID 
IMfiM KECrlVr_TASI_ID 
IMtlM WXT »OOT_TA3X_I» 
(MlM SE*IAX_TAK_ID 

— TASK_XD 



** fuk irlwltr 

MtoC 1m T*A*is*aT_TAsr_r*x 

IteflM PATTDDf TASKJMtX 

IdlflM NET BOOT TASKJPK 
•<ta£lM sntXAL_TA5K_PKZ 
IMlM KEYBOA*D_TAM_MI 
(dttlM ■OOSEKXX»IMC_TASX_P«I 



ia«£lM DIAC 
litotlM DIAC 
»d«flM SIM. 
ItetlM DIAC 




70 
SO 



CO 

70 



♦0 
100 



_TASK_P*I 
:_TASK_WU 
TASK_PKI 

;t_tasx_f« 

1C TASC_F*I 
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t«tfiM scwcTjrxm. 

|4*flM *EXJSCT_T1KE«. 
tteflM ««I*CT_TXICe«. 

(d*riM K_n_iM_TiM** 

•4atlM *_W_»«*»_TTMr« 




KteClM TZME*_HOOC4 



0 

1 












a 

X 
2 
3 


/'»«" 

/« 

y» ImI/i 


site 

irtfc*— illy 




0 






1 

a 

3 
4 




5 








0 

1 


/»■■• court; 




v 



1 



tyyta«f «tx«ct 



v 




V 

Mafia* wnx_COCHT 




421 



5,353,243 



422 




-fif 



to I fltMi MMUUxarttU^ to 12* ^lUl 3* 
load til* rt^ut« *«» t« *u<w tot 



© ~ 3 to 35* <*>,0-<?l 




*:x5«:**a: 

wfttmm - _ , 

. - t, : Z»ctod looy wtygt <Sow» to 30m»> 

* - ttf)Mt «-«2.»-7 to.ftt::tt»:<»wi»i: * J l |lii«jg iii j|irl f l, »rt 

» -Tat <ft>t pt itA — .» ttlMk ntoit . Mmw 'St.CtlL ftatf/XSMtex 

- ninin mwn l tm *7vl-5 < atria* ^ J2D Ijx* <-*tr«, j-ai 

* *» yt f^ttoc* olaofc r*t^ ■ ■ 3ttt 5» . 

* - rtn i M J tw. ■,*7ir»rS » lo«f ort^, X| 

* - 1^* »ff-7 »ltfc 1-1 to rt*M »«13< ( to idlwt: tte ktUc ftm 

* Vfeuft looUd loov outovt 6w« to 5l.(nxC<omt/4*JMl) 

- ■ ~ , •**mt: **** t *-1 to »»t tto O— iX«d ■ | « ■■ n g .^ycKUdMtm 

^ 



/» HfilUt 3 > J fcnifl Xocfc loop dlVlMX 

f%:Wtw» Mtot3 :fll_dlrl*or to.tiiwh iwA^^tMptiB 
f ttat tto mi^M «±rl*ar r .1* 3-~ .Bot>iv" 



= 24, 
pll.OH 



^~- ;Af 



/* ckoio* of luu to [Oar f*ttam 



tteflM KMtCC 0 5 0 
*(3«tlM KAMCZ_a X 
Mgtigg KJWCC~10 2 



»9» tfeftt 

/• vary If II; to 2%. Tto actual M/ata? la : 
/» culafd a* pe w up jid iwd ill ill —bi 



y 
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) ld_pr«Bf32: 



V 



} X*9[C4J, 
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— & 



i 



IdtflM CLOCZ_MSS O Jl l lllW I /» 
KtoflM UC(1) < <u_c**r ><<M(<™e_DI AC «>\ 

(*4 » 4 * 3) /!«::*jtim-+Xtmm*;<»t?.*mft 



»<•<<»*_< 



«)/* 1 



V: 




IWIT I 

IdiflM SONE_MAXjn 30 /• l«t*f ♦/ 

iteflM TZMBorr iooc /* mm - l ■ mmc 
MafiM T «r_m FS • 533333 /^v ilMwa i ■ yrtaJ. Ur>* 

/*• ii? • -m* <*r 4rt.*w v 
♦.73 m cor <i*i«r n»» *j*r :; v 

IteflM 1MB NUniBt 10 /*•- • •* • tklMtttUto. it*-. t«T S ' V 

•<tofiM snurr bud rumjrvmat a /* ; .«H«ca:MH*«K>«r 





IdtflM Bp KMt.MO {* 
»**£lM »p_BO*»<) (t 




1m ta«_M_to«iT->*f <»•> 



(•lM OU)_DCUT_CIT 

»«ariM *-g_ M _to_<llT_r*<?<**) 



(<<(<««)»»>*7j««j|{(»«)*7))x \ 
(Ox33>) 

<<C<X> » OX3I) » 1) «■ <<x) 4 0x07)) 

U(«MJ»D*7)<€J)|«(»*1)»1)*7)J 
«(<X>»3>ft7)+«X>ft7)> 




lOafiM t»g_*«rt Ult «n**<> 

•**fiM taf„Mt.tMt_M«l<K) 

l<toflM t^ L jtt.«ti«y_Mf() 
•<teflM t»9_*« t_**i«T ( »* > «»1U»«*_*»1«7_*«9( t»9_M_to_«lly_r^( m«) ) 



- <«>) 
MM>l«7_clock_d«Xar > 



IdaflM 
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HEADER FILE 

include/trng_def.h 



DATE 



S/23/S9 



1:20:24 pm 



PAGE # 

2/81 



—..:".r?.-r>*r— 



HEADER TEXT 



fOotiM 



I imt cms - 1001/ vfcll«< — eouafc) t 1 
U yt,ji»ylijBa( > (ttpLr >— ^l«_o«l) m 

(,| < ta9pcr-»>aMPlo_vldt* > 




f ifaaot precision 

tdtflM tomHHtj i rlrt t ttrw i iil a . «1©p«, oKitt) \ 

((lM9)(offMt) * <(l MS )<tfer«afcol*>)*((lo»9)<alAp«))) 



rwiOd, *lop«, OtfMt) \ 



((<aoo«)(poxlod) ~ <XM9)<eCfMfc)> /<lMf.>calop»» 



< <lo«t)<p«rlod 1 - <<laa*)Ctaroaaold>)*f<loa9)Calop*))> 
uim riaeexsxcM 

•dofiao nit^jrtdlet jM lod< tto— aold. alope, o£X*tt) \ 
C<lo««)<<do*tola)(ottaa«) \ 

♦ ( (do»Mam >rnfcnHT) ) « ( < <doublo>< alopa) ) ) > ) 

fdaflM xxxtBa_pr*dlc*_ta»aaBld< period, slop*, oftNt) \ 

<(loa9)((<douBl«>(p*rlod - (o«Mt))) / (doubla){alopa>)} 

IdatlM XXXt»f_pr«dl.ct_oxrMt<p«nod, taraaaold, slop*) \ 
C 11— «» ( tdo«bl«)< » « *frt > \ 

•aadlf nueczsxoK 



A. 9X0001 poi*t«r t. tki f oUo»i>f itnctmt ii iNd 
ftsSjOMlitaatefi. ito tlll*:.ta tte vtUtM. Taa t»1um 





: . Wlp—rf an ■ 1 iy : i ; : Att«t "og aofcfciaoo tor s Mofc ; o< : 4 rnpi 
M*wiAlek «S9« del* ya irf aoe ** 




:^:::jutac*r^ot :: »ir»^ to* ooca or 4 

ffi^gpfeg&^g&i l i| ■ rx -rt air rtr m- i i—f f toly t** nlatlsuklp 

■ Of t** 0<»0* d*l*r wit* -t** thCMlsU.Mttlif, 

::;;:tr-toiy:ot:ilt£»*:fat::^:tf.*. tU)M > 
■ " " K«f ( «Apt tkt MfBMMt 

t po* bit ♦< dolay •^tl*f * 




t» I H my nt a* rollaoly 




1 dairy aatti»aa for 

tlii teat Mtk of < cufM. . Satti»f 
a . —I if »w tfcli ™iuo MT fflt 




supiosiop* ^ Array or xatioa for 



Jtoor <>f or r o ot » :: if«r - «*c& : br ^ ::*b>p» 

rnp* tor mcb of 4 Saapla rat 
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DATE 
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include/tmg_def.h 



1:20:24 po 



PAOE# 

3/82 



HEADER TEXT 



=Sfc 



•tmet cklxb < 




u.im( xurAy— ^ a«w— d*l ■ Tt g w y _oi 
Ear ly*Mpl«or C**fc | ww«»_or_: 



SI/ 



433 



5,353,243 



434 




HEADER TEXT 



1 




:.ft>JOT9«*aSr 

— *v: ) !tw t ;■ ijiliul tact / 
jum d - Mdt - to t*m p»Md •■. 
TV") :;tX^ ' 

■* ■ -:or .'xootaao 

•at 

i-^o^-. » ■■, i> iriif 1ir-rirr--r" > ^--^*— ■^rr**' 
iyMel lUrof < T . )• fci^ T > 

. ii»»jor i * txo« t . " . . 

ntwrw tfc» ■— ii« Hiifir tUt i 

• doearato* root : w it > :of .. t! 
slo^ OM MtU»:< T 1 - tX^ T > 



of tfeo tro» rulth: tW : 



■:;;^*olA--'port*ttroo - v - .^g-^--- - - 



# dof: 

* &ml : 



» Mecca /*-:^<i»cl»id**Boo««^ 



( syaool mm , /*. mmrn-^t 

KUlfMd sooct fcltfo / /fcjcM- imm ^ 

nui^Md ooact flrat , /triad**** : f tx«t-tkW iox 

I HO«£ DCCOft 

- start accllM , /« *oorc« 11m -m 




ii»»_or < ) / 
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HEADER FILE 

include/vrtx.h 



HEADER TEXT 



***** . . 

.^^UlUM^tc^M^; 
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£ SOURCE PROGRAM 




5/23/89 
1:20:50 pm 



1/1 



SOURCE TEXT 



tlooludo <atdio.a> 
•iacluda 

Ilacludo -aotnoxfc-a- 
flacludo -I*_afl,a- 



lliduto -lat_rd_wx.»- 
fiacluda •pxoteod.a- 
llacluda "prouw.h* 
llacluda »— o — 
flacludo -^looala.a" 

,- Tf Jllll llfclBJl ; i-j«t:JfcW;*o. : maka taa oorraaaoadiaa; /ebaaoa 

.. : » 1* aootproaue* 

:••♦/ 

static caax w«iti»*_to_ba_bo©ta<l_*a9t J - -Modular valtiag to b« boot**', 
static caax mot j i op ■rly..laatallad_aiaq ( ] - -Modalax la aot prop ar It install ad* 
atatic caax old aoxoss ma^tl ■ "Huit iaatall bow CPD EPKGMS/ call ClaXd aaalix 
static caax old_aoata 009 (1 • "Muat uaa urn vaxaloa of utllltiaa to Iaatall 



u_loa? 1 
u_ioa9 oo_j 
uloag ollMtv 
x*giatax u_lo*j aab 
xoglatax caax "buf I* 
u_ioag •afcafcua.- 




32 /V 



-/ 
long 



9 



77 



3 



93 

Si 



_ipg_ 

101 

JP3 



.J 04. 

for 
Jill 



lit: 



120 



rat, 

1, 



flfdoC dcug 

IX (la_dobu*(U) f 

d»xxxtt( t-i»_xoadc%a, 




lo_put_lat( «XA»_CMD )/ 



/» aaaaaxr__tTpa- to : xo 
la_put_lnt< ■ io nr r_tTP*W 



Xajut^lat" 1 affw 



/« Of foot :s*% 
li_put_lBt< of f aat ) / 



If < ! lat_«a«J_p*at< im BMMSal«r_£4) ) 
xatuxa< LM_EKKMt } / 



If (l»_9at_lat() t- ttM_M«) 




rcf,hj I : to; Aof f ar ;■- y 
0.- 1 < a*aabax_of_>rtoa < ; ) 

T — *<)/ 



lo_wxita(! 



u_loao 

u_lo»g off. 
x*glat*r u_lo»g 



rag is to: 
u_loag 




_of_bytaa. buf fax, atatus) 



• mitt to andolar i 

V 

llfdof DEBUG 

Lf <lo_dabug[l]) I 

DPKIMTrc(-lai wrlto<%a. 



bul far, a tab 



%d, *4, %d, *0tx, %0Sx)\n", 
©*Y_*7P«* oo_ouob«x, offsot. 



ix_of_bytaa. 



lf (lai a©po»<aodal«r_»aoo) — WJOMOK} xatuxo LM_EMO*. 
xatuxo la.awr itat o aaoxy_typa , ao_auobax, offset, 
suobor_ofjbytos, buf fax, status) 



claax_axxora( ) 4 

if (Tlai_alai_Toxlflod) { 
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SOURCE PROGRAM 




DATE 


5/23/S* 


page # 


sG/access.c 




TIME 


1:20:50 pm 


in 



SOURCE TEXT 



-J2L 
-J22. 



rdft 
I 



■ 

_i3? 

_13f 



_J44 

ii9 



-gg- 

l£_ 



157^ 

Rife 



HP 



_tS : 



m. 

203 



21P_ 

2iT 

1 

221 

-g- 

22T 

_23C 
232 
233 

b§9 



23T 

239 
240 




x*9iiUr u_lo*9 off* 
ra^lstar u_l©«* ■ m» i r_of_brt*i< 

Mfl«tw eiar •mnZZmxj 




l»_putl lit. ( 



/•off 



A Mvr tivM ftw tte tan 

for< 1-0; 1 < ; 



xvturafUCJQ 



r : MTOMf reply xmcmtvma tx<m i 




> — 0) | 



it ( la_«7«««B_tx2»i« C l J — *uia) { 



•l«r: %« 1* ■1M1I9 f«m ta* fyitM t*Jbl«- 



It (la,tyf _tifcl«H)-)iUf — cstD_ro«_itr>_»*« ) { 
( void) n_«^jwt( la_«od^«r_tdj / 
l»_aya*«« UU*( U - MOT_OrCMSZ»/ 

lB_S T »t M _tal»l«{l}->C<3 - -1/ 

- - _f« - -1/ 



for (i - o.- l»_«rstw_tal>l»(ll 1- HUH./ -m-1) { 
If («tx«wp(l«_* T *t—_t**l«(ll->M-r 



) 

If (la trstw taaa«(l) — MVU.) I 

la_qu«tM_M**«9«(lfMtMIHC_KSC, "a* 
MdflwjMi, ■OSTriXXNAMC). 

/*• alio* umt to ayc lfy sod»l«r mot la J 
If (!■_•■ t«r irit«(BOd«l«r_MM, -1) — TAX LUKE) 

■ r*tura( rxiurxx) t 

avifceh < la_ar «t«a_tAt»la I i 1 - > atat* ) { 
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rtjaoa) — SUCCESS) 



afEJUOK.KSC, 

ytj« cy glY_l»*t11«d,— 9i — SUCCESS) 

■ — TTCt; 



•1— < 



r — FALSE) { 

■<ruume). 



_i tj*i«ri]->»t*t« - usn>_ro*_*D_int, 
»~**u.oii]->fd - **t. 




illty 



for <1 - 0/ la «r««ao_«obl«ri! »- MUXL/ -^f. ) { 

If (la syotoa t*_X#(l]->*t*t» — DSXD_ro«_«D_w- } { 
la cooo— _coa» I la_o7atoa___blo 1 11 -> f d) / 
laIput_lat|MO«Tjciv>; 

( void) la_oorf jut ( l»_«ystM_t*bl« f 11 -> f d) , 

la.elooojaodolor < la_oyotaa_-_felo 1 1] -> f d) , 

la oy-toa taalof i!->«t*tO • WOT_C#KMCD/ 
laI«7««om_te-Oo[lI->fd • -1< 



for <1 - 0/ la_*y_tao_t-*lo ( 1 ) i- NULL, ++1) < 
If (s«rcao(la_oya«o*_tealo|il->aaar 

brook/ 



iff < Ia_«y»fco»_fc-Olo[ 1] t- MUX) { 

If (la oy-toa tJ*l«(ll->«Ut« — «s»_ro«_*D_int) ( 
lajclooo aodolorc la_*ya**a_*__lo (l)->fd). 
la_«y«t*-_tmaiolU->r- 



la aodolor fd - -X* 
r*tura( SUCCESS), 
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.truct Cu.caar *CC_bi. XfP-b^ »«Lg < 
•tract (u_*tect I£C_»1, Itt.nO; > LCC _ UB - V -' 



_lo^ X£C_looa/ 



tdtllM lce_loo« 
IteflM lcc_thort 
MifiM lec_ck*r 
tdtflM lec_b3 
MaflM lcc_b3 
Idoflaa lcc_bl 
Mafia* lce_bO 
IdaflM Iccjwl 

»d«IlM lCC_VO 

J CONVCSSZOM^ItEOOK] 

KitfiM ax-ita_i©oa<ta, aval) I coawos: 



tec ui . UOC_U»_b . fcCC_b© 
LCC ujh. LOC_U»_b . I£C_b3 
lfic""ui . LCC_u«_t> . LOC b2 
ICC UP . I>CC _ »Ji2b . LCC bl 
LCtTua . «3C_aa_b . I/X_bO 
X£C~ua . UOCjamj* - tCC^A 
uxTum - LOC_tt»_*» . &oc_a© 



tt ooo xx»«ixx> \ 
x*»alxx.ice_loa« - (l«»«>trr*l, \ 
< void )putc< UTftUt .lcejal, \ 
<T©ld)pufcc<xxr*lxx.lcc_ba, fa)/ \ 

(TOt«l)pUtC(XXT«lXX.lCC_t>0, fa)/ \ 

it <faxxor(f»)) I \ 



t<Xa. u»aX> f 



rlt»_cXtr(I», aval) 



flM nad.lsHfa, oval) 



I XXV&lXXs \ 

itTftltx . lcc_abort - < short. )W»«1 
(▼©id)putc<xxT*lxx.lcc_bi., ta)/ \ 
( TO id J pute < txralxx . lcc_bO , tm) J \ 
If (XoxxorfXa)) t \ 

^_t|aa»a__aa ■ ■ ( gMO»-"6 

1 \ 



)«nr*i. Caw \ 



\ 



-oat, caacfc quoti aid tlla aystao-), \ 



ritioc uTTNt, caoek quota aad Xlla ayatao-)/ \ 



Xlla ay.tao-J, \ 



1 \ 



t<Xa, wti) I 



fdoXlao xoad_caar(X», aval) 



■doXlao 
fdoXlao 



priat 
priat 
priat 



loao(fila, 

abort (Xlla, ural) 

cb*r<xila, oval) 



xxvalxx/ \ 

xx-ralxx . 1pc_M - f9ttc(li) / \ 

xx-¥»lxx.loc_b2 - foate(X«)/ \ 

xxv«lxx-lcc_bl - foafce<ia)> \ 

xavalzx.lec_bO - Z^afccCfa)/ \ 
IX <faof<fa) I- 0) i \ 

^IdTSloaa r tm) ! \ 

1 \ , 



Xoatc<fB)/ \ 
If <2ooX(Xb) t- 0) « \ 

lo ja aoa _ ooa ■ aoo< PBW.M6 , 
(votd)Xcloao(Xa)/ \ 
ntBi(Ui.niK); \ 

I \ 

xoad_loa«<Xllo, aval)/ \ 
pxi*tX<-looa 0a%OtX\»» , «uval>/ I 



xsvalxx.Iec bl - rga*e( «■)/ 
xXT«ixx.lcc_bO - C9«tc(Xa)/ 

IX tXooX<Xa) 1- ©> I \ 

Imjqvmtmjmmm r*MO*_rC 



; Xtla la coxroptad- ) / \ 



-oat Xlla la corrupted-); \ 



rait Xlla la corrupt**-), \ 



road_abort(Xlla, ural)/ \ 
prlatX< -abort Ox«4MX\a a , *wal) 



f rood cbax-(Xllo, aval)/ \ 
~ ox*oax\a-, 



} 

»!)/ I 
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SOURCE PROGRAM 




.* 


5/23/89 


PAGE # 


sfi/futil.c 






TME 1:20:51 pm 


1/5 













SOURCE TEXT 



33 



3? 



36 

60 

70 

-73" 

~ 77 



3B 



3 



_m 

_J03 

JL04, 

_I05 

IJ06- 

_i<37 

JM 

_J09 

_tio 
ju_ 



114 , 



n». 

— JK- 
120 



liacluda <a*di».k> 

• lscluda Cif ^C f ti* .*? 

tlaclud* <MT*S***^-** 

• lAclute 

IlKlute 

liaclwd* ■■■■■■§■- a* 




llfadaf PC3H 
tlaclud* <«yi/fll».fc> 

ItlM 

flacluda <tcatJ._a> 
flacluda <lo.a> 
•aadiff 



I If da £ VMS 
flacluda 
*laeluda> 




fU.a_.iw - <lM9) fila_iafo.at_aixa, 

f+ tfca Q «*«* i* x**«ix*d for ltt nd. m5 < 
If < f aaak ( mm a**, {loa*> 4, 0} t- 0) { 

- 't*Mk oa film 



: %a fallad- 



%a failad-. 




l»_9at_flla_alxa<flla_a*x, fUnaii. fllaalx*) 
itle «tlla_a*xv 



flia_laXo, 



(•void) ffluxa(fila>_ptx)s 

fd - fllaao<flla_»*r), 

It (f«tat(fd, *.fU.a_iaf©> — -1) { 

laijquaua ■■■nai<Paot j mc, -fatat oa fllaaaa-: la failad-, 
M X— — a ) j 

(void) fcloaa<f lla_ptx). 

xatuxD (rxxumc). 



l»_cbaelt_f ila_typ« ( til — a— > 



1st. 

u_aaort 



•iafil*; 
fila_i*fo. 



iafila - feati(filtMM ( T")/ 

* If tll« ii aot:: 
:. - « «aci«t ,wili tea c 

it tint 11a — « MTU) 



1 JWCCE5S . ttt Xact - ttafci tit til* doaa ■ 1 
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5/23/W 
I:20i51 pm 



PAGE # 

2/6 



SOURCE TEXT 



(▼old) <olo— <lmf il«l v 
If (ffcyp* & S ZTOXK) { 



rxxx.uiro 
C 

vfei.1* (totd 1* MTU) { 



•fil»_ptr. 



id — iMU»c«_id) 



) 

If (kMd I- WXJL) { 
•«il«_ptX - kMd; 

xatim (SO C t rrss ) > 

•lM 

(nutnz); 




>_id> 



v»ti« (ptr t- mnx) i 
if <p 



<pfcT-> 

ir <pr 
) «1m t 



(void) fcloM(ptr->fil*_ptr>/ 

fXM(ptZ->HM)/ 

ItM((eMr •) ptr)/ 




<v»id) atrcpyf 

ru»_i»fo - < n«_urro •) 
if <fil«_iafo — WUH 

1 

fil« - toy— (ftl i— , *w 
if (fil* — MOXX} < 

fZM(t«p_a«t)/ 

ftM((ekir •) fii* iafo)/ 
rttun < tkl untr ) .- 

fll*_iafo->»aM - ti^.««; 
f il«_iaf o-> f il«_ptx - m«; 
til*_iafo->iMt«ac*_id - luUiet. 
til«_iafo->»«xt - •k.*d. 
«feM - fil« iafov 



for vrit»-. 
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SOURCE PROGRAM 

sG/futil.c 



DATE 



5/23/89 
Ii20t51 pm 



PACE# 

4/8 



■■■■.--:>'v; . - • ' -•• 



SOURCE TEXT 



397 



3^ 



401 

403 



411 



3f 



5«L 

420. 
422_^ 

««: 

424* 
__42S 
_42* 
427 
_42§ 
_4» 
_*JP_ 
_431. 

412 
_«3_ 
_«34^ 
4JS 

_437 

J#t 

44 f 



3SB 



4J4" 
_457 



mmm.UocK. fiM»_(u • atxlMCCUaj 
Cll*~*CO*M aloe*, r l*c - P»M_«T; 

fix*. — ~w — - — 




nu ititiu - 
if ((iM.itatiw »- SS* w 
lajquM».BM«af>( VMS. 

> r * tUr * { ******** ' 



i block, van* l_u»f - tU«_bufl«; 
iwoid'Kctu'blocfc.ttMv tux - alxwf(m«.b«<f«)/ 
JBM_«Utw - sTS*rc»<4r«cord_aoeaa*_bloek)y 

if ((im lUtw I- XS*_**C*HKL) 4* (rm»_«t*tuj t- »CS*_MOaMjU.] I { 

' _ «M9«<VKt EKJtCW Mac, w «Utiu f -Uoablo to r**a fU« »« fil*_i 

1 

fcot*l_bytM 4- ■ trim <tlX*_b«S tax) + 1/ 



*• », Clio J 



IN atate* - STSIIMNCMEt 4x«e«ld_Me« _ 

If (<*m atatu* t- j$$_N«Wia) 44 (nu.atatiM I- XKSS_M0«MU,) ) t 

la_«pMNM Mtn|i(Ttn CXIKMt nk, m **a*ua, "OMU« to tniMitt IU« 
catiura (rxiuu), " 

) 

m.lUtU - SYSSC£OSX(4tila_acea*a_blocfc); 

If ((CM atatua I- SSS MOMNJU.) 44 {Xm*_Mt-*tMM t- MflJOMU) ) { 

la,quMN_Mii«9t( VKSCaaoaitac , n«_atafcu«, -caabla to cIam fiXa «a fl_L»_i 
ntwn < rxxumz) / 

I 



_fii*< 

•Mad/ 

*t: 



*_i<3, CUmIm) 



V 
nix 

ekar 

pile mo 
*©■» 
lat 

taaj»_MM - 

It (tMT.MM — KOLL) I 



■ 1/ 

fii«_imfo - <nix_nrro *j mmmc( 
ix ( rti«_t»ro — mvxx) { 

•(EtaOI.NSG, "out of 



tiXm, 

tilo~iato, 

*CCtMU>l« 



) + 4)1/ 



o. boa*-), 



rttun (rAXUntB)/ 
(loaa) • 
l« 1- 0} f 



(1st) 0)y 




£XW(tM»_M 
ttM( (ctor «> fUa_ljfo); 

) ******* <** OC ** S >' 
fil* - fopa«UtMM. -a"W 
if (til* — max.) f 



(u«um)/ 

tlM<tMp_NM)> 

fiM<(cku *> ril«_iafo) , 
Ntun (SUCCESS) / 

) 

fil*_iafo->MM - tMp_iiM; 
fiaa_iafo->fii*_a*r - tilav 
fil*_iafo->iMtaa««_id - iaati 
fila_lafo->MJtt - 
•Mad - fila_iafo, 



it \*%a\" 
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SOURCE TEXT 



_2» 



3£ 



3 



1 



Eft 



— fr 



II 



_JL1A 
120 



I lacluda <«tdl«.k> 
•laeluda <€rtyp«.fc> 
t laeluda TBBiiJf 
•lsclud* 'wumil y 
(lKlute ■■y-fc* 
llaelud* aC3L.1T 
il&clute -laXi.a- 
•lacluta -pntaw.fe a 
9 laeluda •protca*.*- 
f laeluda "cowr.»- 



m.^li 4/3«/*» a* 07135 : «*->^v*/ 



glcfcala r-j 



slaura tiea t^lw */ , .... . 

SYSTEM INK fcaal*# /* ptXT t» *y«fc«- JXTty */ 

oeri>tifiOM_i>r*o •*i»j*.t - id_t*»i« < r /* ptx to : ^f ld «rri T ; */ 

INSTMICZ INFO **1» txmm _ t a f a e a_ld t 



•feOXt l»_d5g_ljd_M— « 1 A 

/* rolatar ■ to ntttHi aalactati */ 

SYSTCM.XNIO »1» q«Ml_MlfCU<lj 

ocfTMZTXow mro *i» 1 iea_aelectoad/ 

XHSTAWCS IMfO -la 1— tMW.H UCtKb 
u_loeg la_l*a* a»f 1 al »1 ffe,td_apacir lad, 
u_loag la.lut 1 iin^iftcll led; 



/"* Logic liril ■MiiiT */ 

VSEXTOJUt lOCIC ixmia U^r_tO_Ui_lo9iC_l«^l_»«p{MAX_IX)CrC_STATf:i , 
u •tort la_to uaar logic Io^l_«plMAX_OOT»UT_LOCIC_SX2XJ , 
u_aaort la~loilc.l<Ml_H».eMit, 

nix_xnro «la *<ec*»x_£lla_p«r* 



char •la_taap_bufXar,r 
eaar *lm t*ux_ptx* 
eaar -la_a«jt_umr_ada* 

/* Jlaulatlo* > < 
u_«aort la.fla.wltiali 
u_loag la_gtol_«1—l ■ tar_fcjpa / 



u_eaar im gal <U-rldo_d*laT/ 
u_loag l»_gt> i_ t l»a_aeala * 
u_loag la_9oa_aaXf_tlaw_xcal«^ 

u_loag la\_ainlafcaaa rjta 



« if act on 

u_ca*x la dabujCM 
laadir 

ctar l»_gtol u. 
caar l»_gt>l_ai 



■ 1 MKLji-naxc^LBtcrm j # 
: atafctc Tar1 ial 



nix •la_ea*a_aafc* 

eaar - l*_*o«4«l«r_XX«t:_t«£ ( KJLI_ITrnK_TA»XJt_S I II ] » 

loag Xa_lul_uaarsf fiaz_usxx_comT] / 
eaar -lm iul aoataaaeafMUC VSU jCOONT]; 
caar • la_iul_uaaraaaaa ( M*X_WX*_coeWTl , 
eaar la_uaex_abu t j XM.Pttt.COWT • M 



loeg la_idl 



1/ 

\> 

_ * MAT _5 LOT COOMTJ j 

_ •li_ldi (torlei 1 ■■■ ■ (MJLI_LAMX_COCMT • MAX„SL0T_CO0WTl , 

caar ia_mi_b«HM»x~iaax_cooa-r * max_»uot_ockwt • MAX_STUMC_zjEMen) , 

eaar Ja_^_iror_itrlaf tMa jmiV Xl t 

caar la odf aortalar aaMfllaX_STU]l6_xnexa] / 
caar la_c<lC<Wrlea_aaaa(MU.STXl)*C.Z0Cn] > 

caar ia_crt a<Htal«r_aaaa{MaX_STKJMC_LE)lCTV] / 
caar la_cr<3_<vrric*_aaa«|Maz_XTaZMC.Ul(CTil / 

caar i»_ia«a_»tri»a(MAi_*wna: 

loac l«.KU_laaaafMaZ_lMK_€3 
loac la_ld«_ai.ota (Maz_ZJUCK_c< 

caar la_ldp atzlaa(MaZ_snXMC_&aiCTSl * 
eaar la ldp~atrl»a2[Jau sm»C_UCMCTai ^ 
eaar la_iep_»txi»aJ|MJa_ST»Xllc_IJOiCT«] . 



MXX_StOT_COCirT] y 



wrt la_andalar.24> 

Mtwrt.c ■ global ▼artatlaa */ 

COMKECTZCW •!« tabXa_of_coaaa[MAJ_STST«M_TABtZ_SIZE + U > 
CQMNCCTZON * la'gloaa l_coM_ptr j 

/* tlatr.c global variable* «/ 

u^loag l»_ticfc ; 

l»_la i t_glocal * ( tiwalmtoT tjf ) 
u^leag «laul«tor_typa/ 



/'» Initialise global yarlablaa 
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SOURCE PROGRAM 

sC/globals.c 



5/23/99 



1:20:31 pm 



PAGE # 

2/10 



SOURCE TEXT 



1?T 



Ef 



la lut d«fUltiM.U_apMtfl«d - -1/ 
ta_l«it_lMt«c«_W_tf*:itl«l - -1,- 



_t57 



1 



_ ■ f Ho jpfcr - OTU> 

i*_ti»i»q_rii»_rtx - who./ 
la m mlfl«i - 0/ 



i*.fKi^J nlM . k iP > ~ -i< 

la.alMlatlM.tlw - («_lo^) 0/ 

( void ) « trcpr t 
<Told)«trcpy< la_o*>l_»o*fcj 

la_f lxafc_call - ftmt> 
la^un_wt - NUU; 

l»_l»lt_ll»t»< 



/« froa tlMC.ttr-*/ 

la_tick. - 0/ 



la_iolt_liota< ) 



/* la^lagiOro .anool ox^lJUfct :-»/ 

fOK (1-0/ 1 < KJCt_STJTTM_TX»LC_SIUt/ +<*1) 
la.M«*i«_lUt_tau( [ 1] - MDU; 

to* (1 - 0/ 1 < 
la lux 1 
la_lulj 



111 - t(li.«wz 
(11 - 4(la_ooar 



tor (i - o. l < wuc_xjkWK_otMnrr • ma slot coowt/ -wi) ( 

•(!] - * < la_i4UTba* [ i • taz^niiK. 




fit 
fll 



J)/ 



for (1 - o/ i <- NAZ_r 
la_*oalo_of_cc 



llj - mux. 
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HEADER TEXT 



XJtSTMMCX I*FO • •l»_i»»t_:Ul_t*Jbl«, 

DttMB ZMSTAMCS XHfO ••l«_«X«_lMU»et_ld; 

utiii ll'lMt lidi_t*tox«_» lx« / 



ita*_«Abl«s ytir : to *r***" cur ■ V 



srfc- • - - *- ------ — - 



:- . */ 



/»*• K»liU» te t»tltUi wlwt i rt V 

wun pgroriTicir_ngio «:u»_a«ri»±fcion_«*.iacfc*«a, 



•xtaxn OSI3t_TO_IJ<_fcQClC_IXTO. l«_u*«r_to_l»_lo9ic_l«T«l_MpJ I / 
l»_lo^c_l*»«l_»«P_cou»t, 




7» :< 

«xura ck*r 

•xuri efctx *1» ttttfjtr.- 

ntwi cku «ll.MX_tMlf_addt; 

•xtara u_loaq huMJ it_Wl»_Whi 



•xuri u_lo»g l»_5*l_balf_tl»a__acila/ 




i cku la lda>_atjrla*2 fj j 




•Jttaxa u_lo»9 JLa_tict. 
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•j^j SOURCE PROGRAM 

sfi/lmtest.c 



3/23/89 
l;20t52 pm 



PACE # 

1/12 



SOURCE TEXT 




:tMt' TKUi~tll*t -of CIA* -coataiaAaa, taafc :*a«t*»:a to VUf^ffQ 

1T~1M MO PTXX U ■ ■■■■il. tMt Motor* tz« takM XxvavatAMa 
qi^~ l j^7"Ti»Et rtl" i— • ot zlA* to Aick to wltt ^ljmHKiM 
1* U w fnt 1» f ii il . ^l iUiifi ic^ ax* wrltfcaa to. **A»tL 
— ly^oLwai c<wt >f ■■<!! ■ Ojt. >1t » ni ipii n«« M fc i H «wtttA»f 

^iifZiiia n il r * to j^Ji»-«^«f»< J «Uid 

LtfjtW'" 1 1 t i rtir •* mil* *• lay*** __»ia„a*»< j 




•tatlc ek4r tok [ kxx_- 
*t*tic cku pi* { Ku_Tom_uiien J > 

atatle ctar tr_XU*HM f HAXjrrj 

i f— a io»g 
p # 

t , 

it * 



•tT_fllt , 

static loa* daflaltlo* Id , 
-tatlc struct tMt_pla 

{ le*9 ia_ral , out_»*l / 
ckax *▼ mym , la_la . Is 

I tMt_»l« I NAX_FXX_COW 

atatle m— if a aaort 
" uior ( stx > 

r** la tax char *atr ^ 



) * 



atatle uulOMd akoxt 
Ulcaar < c ) 

xaqlatar ckax c > 

( PWOK MSC , 

•taat~Tactoi l«Oeil arxor: lllaaal ckaticUt: • »e* 
c 

) ' 



i- tv^fiA* ^-:*tow::ifi« : tor:; */ 



atatle uwlfMd aaort 
cacao < ) 

/• sow ft (ckmeUt) 



MXte - ^atc ( tT_fUt > ; 
vatXa < aaxtc t- tor > 

aifltch ( aaxtc ) 
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^Dogia-MoBeh"ng*SysJe 



SOURCE PROGRAM 

sfl/lmtest.c 



5/23/89 



1:20:52 pp 



PAC£# 

2/13 



UNE# 



SOURCE TEXT 



JZl, 

U3 

124 
125 

J3SL 

131 

If? 
, 133. 



_141 
_J*2_ 
-143. 
144 



-1*5. 
14^ 

~14* 

T5o~1 

—151 



_1S7 




to*, t 1 1 - '\«* - 
iitun l i 

{•fault : 

It < MKtC >- fc* 



< t»_fil» ) ) 
- '\»* 



■\0» At 



*to* 



•\o« 
i / 
a*/ 



15*. atatic uuiTMt 

iff Uci» ( ) 

V«T /• »u — . - 

i n^lttar alert Mxte 
XMlater cku »fc 
mtc - 9*tc ( trr (U« ) v 
while < Mxtc t- EOT ) 
aintca ( mtc } 
I cmmm : 



— 



I**" 
16* 



70 

?r 

172 



t*N freer «R<^ilM t v«fean it laitok. V 



) * 
if ( 



( MXtc - eetc ( tr_tll« ) ) I- EOF *4 
tnto t" *fc MXtC >- '\0' fcj. mtc 



1 If < Motte — ) 
{ t - tok i 



I- *\« 



— :te / 

^•tC { tT_fil« ) i 



, 3*f 

200 

_2Q1_ 
202 

^203~ 

20T 
"206 - 
.207' 
208 
209" 

2io: 



229, 
_230 
23t 



I23C 




if ( »«xte — tor ) 

retura lexxor ( - 



C4M *\B 

•tele m _. <, 

tok III" *\0' / 

retura 1 / 
default s 

If < MXtC >- * 0* 44 MKtC 

{ t - - 



while < c wuctc 



«t - «\o- 
i 1 / 



Mtc ( trJU« j ) >- «0» 

MKtC , t*_fll« ) t 



I 

tlM if ( MKtC >• '\0* 44 MXtC <- • * 1 

{ while 

( f MXtc - 9«tc ( tr.tUi ) ) >- "\0' uh 

MXtC <- * • 44 MXtC !» '\n* 



> i 



♦tok - -\o» 
return 1 t 
1 /* hicia V 



—232, 

233_ 

.234, 

235 static uaaloMd short 

«H , , 



__237~ /* wn i-tsMulHMV WM free • ^fUe* : store • if-i» : tBfc'.:? 



23.9. rMlatax char «t «r 
?*ri 1 ,tc - q»tc { ty_filo ) j 
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SOURCE TEXT 



•11 - 

{ 



mm t 

( { wt£ - ftte ( fc»_fll« j ) t- BO 

B«XtC f- '\»* fc* MOCtC >- »\0» 4fc ; 

} / 

It < Mrtfl I- wor ** tntc t- '\«« ) 

ante - 9*tc ( tr»_rii» ) t 



Mxtc - fttc < *r_fil» ) / 

It < MXtC — »V ) 



1* < 
t • 



itc < j > 

! — *f ) 



- Mte < tv.CU* ) ; 
It | Matte — ) 



Matte - 9*t£ f *r_t li« ) j 
it < Mite — *r* ) 

{ - MRU 



Mxtc - Mte < tr_fU« ) / 

ante - 9«tc ( trr_tll« ) / 
it ( Mxte — } 



( < — 
) l- 



< tt_llla > 



) v 
1* ( 



tt < 



) / 

*t - *\o* , 



i - 9*ts < tr.fllt > > r- cor i 



t i I - *\o* / 
era l / 



>- ■»• ftft Matte <- ) 



1 < Matte - jttc < trjlli i ) >- • t « ftft 
Matte <- * ' ftft Matte f- •«• 

) 

• - Matte / 
( t»U ) naftte < Matte , tr_flla > / 
*t - *\«» j 



•1M It < 

I wall* 

i i 



; >- »\0» ftft mmxtc <- • • 1 



< t»_fU* J ) >- *\P» ftft 
I- '\*' 



ittui lUeltt < ante ) / 



•teJt - 'XO' / 



f xaelatex akort 
xaelstar cmx *t / 
ante - aate ( trr_t±lm ) , 
wail* ( MJtte I- EOT ) 
•wltea. < Matte ) 
{ mm I 

vfella ( ( Mocte - Mte ( tv__flla ) ) l- EOF ftft i 
It { Matte — COT ) 

xatara lurtor ( "uataxBiaatM toaant" ) .■ 
/* t«Xl ttnwii v 



[11- '\0« , 
1 * 



i- *\a' ) / 



Mxtc - Mte ( tf.IUt ) / 

it ( MOttC >- • 0' fcfc MXtC <- } 



•lM 



walla ( C aaxte - Mte < tr.Clla ) ) >- '0' 
< Told ) UM«te < Matte , fcr_til« ) / 
•t. - *\©« / 
1 * 



( *41«lt 
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SOURCE PROGRAM > 

sfi/lmtest.c 


DATE 5/23/89 


PAGE # 

4/15 


TIME 1:20:52 pm 


LINE 


# 


SOURCE TEXT 



_361_ 



ttr 



3«" 



_41±_ 

A 

-423. 
424 

_4277 

43 J 
432 

~433T 

Tost 

Ef 

_44©_ 



, 449" 

— % 
# 

JS- 

4oi 



3F 

4o» 

471 
477 

3 



xtc - eatc < tv_Z12e ) / 
It ( MXtC f- *\»* ) 

xetura larxor c *mv11m expected altar backalaaa" 
Btxtc - Mtc ( tr.fil* ) j 
break / 
default s 

If < MKte >- 4* aaxtc <- ) 

{ t - toU / 

- MKte / 

«U1« ( ( MKtO - MtC { tY_file ) I >" '0' fc*. MKtC <- «»* ) 
*t+ 

if ( 

[ - ! 



{ ( MXtC - MtC c tT_fll« ) ) >- -0' fcfc MXtC <- 
t*-». - MXtC i 

old ) uaeatc ( MKte . trJUt ) i 



1 



( void ) 
•t - «\o« / 
rtturi 1 / 



tlM if < MXtC >- *\0* 4* 
i wfella 

( < »* 
MXti 

) * 



trr_f 11- ) / 
c <- ' ' ) 



Mtc < tr_flla ) ) >- *\0« 44 



•tok - ♦\0* 
retura 1 4 



•ecaa ( ) 
/* aeaa - 1 ( wrtor) UUa Ira 
< rag later abort aaxtc t 

MXtC - MtC I tT.mt 1 / 

«feu« ( Mxtc 1- cor ) 

avitea ( aaxtc ) 

{ cut •#« : 

walla < < 

if ( aaxtc — cor ) 

r ( r 



fall 

aa* *D r 



i> xt. : ia -tok: */ 



- aetc ( t»_file ) > 1- cor 44 1 

•Klf > * 



•X" s 



•\a» : 



tok 111" *\o» / 
return 1 ; 

Mxtc - *ete ( tr_f He ) / 
If ( aaxtc 1- *\a' ) 



< *r_file ) ) >- *\0* 44 
aaxtc i- *\a* 




after aeckalaaa* ) , 



atatlc Iom 
tv_axror < atr ) 

reel a tax char *«tr / 



> * 
•tun 



atatlc loog 
tT_cMefc ( atr ) 
xee later caar *atr 
{ lK_q ueue _ M ■ ■ age 



V 



atr 

ratuxn m_owo* / 

) /» *Tjeaeck;.V 

atatlc loeg 
tT_lnt«raiX ( atr ) 
reglatar caar *»tr ; 



T El»oS_MSC 



) t 
xeturc 
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SOURCE PROGRAM .* 

sfi/lmtest.c 

- .. ........... _ — .• — . . ... .... »—■. — ..... ..... 


DArrB 5/23/89 


PACE# 

5/16 


1:20:52 pm 


i jsrrr m SOURCE 1 fcJCT 



▼•lu*_oZ ( mtx ) 

__ - *xx 

— ... 

{ if c >•■••** **tJC <• * 





< »tx > 

cJux ••tot / _ • 

t ntura -»tx >- M« ** -«*r <•••** t- 

« Mdit /* m.man »/ 

f l f A«f 0sz mo w 

f dtdM la coltM<atx)(M»f >>-»0»fcfc*f»tr)<- 4 »' > 

• tlN /• «Ie machos -/ 
*t*ttc ui«i<pMd iUct 
la_coliM < »tr ) 

ckax *atx ; 

t new* >• •»*x' <- / 

i i ■ fl If ^^Sif T v*^" »/ 

• lxoat vac Mhcxos 

• dtflM la_atata eku( a*r > ( wfc«t»_«s**Jr_fcatoi« [ • ( afcr ) fcOxTT) } 



t lftef Cax WOM 

# dttiM li'iwiin nipt (inr ttar) ||«(rtr>— ' *] 

• UUc HMlfMd akort 



•Utle <Sout»l* 

flMt_uli» C »tx ) 
rt^uur char -at 
{ doubla • 0 
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SOURCE PROGRAM 




DATE 


5/23/89 


PAGE # 


sfi/lmtest.c 




TIME 


1:20x52 pm 


6/17 



SOURCE TEXT 



I 

1 



» aaflM 1* luom 4Ur«cfcle*<e)(l 

dl«ctio«_t*W.« [ 




25« ] 

0,0,0,0 
0,0,0,0 
0,0,0,0 
0,0,0,0 
1*0,0,0 

i , o , l , o 
0,0,0,0 

0., o , 0 , 0 
0,0,0,0 
0,0,0,0 
0,0,0,0 
0,0,0,0 
0,0,0,0 
0,0,0,0 
0,0,0,0 
0^0,0,0 



a«[<c)i.oxiT!) 

o , 0 , 0 , o , /*~{ 

0,0,0,0, 
0,0,0,0, /♦*• 
0,0,0,0, /»0 
1,0,1,0, 
0,0,0,0, /*T 
0,0,0,0, /«" 
0,0,0,0, /**:. 
0,0,0,0, 
0,0,0,0, 
0,0,0,0, 
0,0,0,0, 
0,0,0,0, 
0,0,0,0, 
0,0,0,0, 
0,0,0,0 



I to "ov 

tOr:?V 
tO ~?*/ 



4M. 



I lfdof USC KWW1 

I OaflM l«_MmMCC)((C|— |<c)— 1(C)— 'T* 1 1(C)— X'J 

t «1n /• ..nsz^aata*:?*/: 
atAfcle uuigiad «*art 
1«_«mw c e I 

ck*r c / 

i witch < c i 



1 TB ^SE 

# IWtl US2 KACTOS 

# dtfiM lijttiw(e)«e»-'D'|l<C)- •»»H<e)— S»|lcc>— 'K'j 

# «lM /» UC_fW3K)ft */ 
•title uoilfMd xtert 

i*_<tclT« ( c ) 



char c i 
I witch < 

( C1M 



e ) 



1 /* l*^dr±v« 
•will 



ST 



f l*6*f CSZ KAOtOS 

» dtflM iipjpboKodo)- *d'?ik_Locic_x: 

» tlN /* P*»J«WC 

•tatlc loag 
aap_«yBbol ( c ) 



ot <c ) — • c • ?jK_iQGZcjatt* i (o— f?w_iocic_no*ti <c)— «it?x*;_.locxc_oi 



t 



C / 



< c ) 




ZMJLCCZCJZUtO / 
s zttnrs m_LOCXC_OKE , 

LM_LOSXC_rLOAT / 
. !»<_LCCXC_tmXM0«N / 
*i» UXZC SINUIATtX 



# ir««f USE.KACHOS 

# mriM uM P _«j^oiciwrj ((!•▼)— w_tocic_zx»on(iwr)— LK_Locic_sorr_2E»o? *l» : < l*r|— lm_xagxc_omz| |(1ot)— lm.locxc soft owe? : u«*>" lk toe 
ic_rxoAT7'i' lm !ocic_owai©i*yx': •?» j _ 
t tiM /* ntjooot v 

static char 
»— ■ p_»ybol ( lav ) 
loinj lav ; 
I Witch ( 1«T ) 

( C«M LM IOCIC XEUO : cam UK_IOCI C_SOrT_ZEHO 
cm LK LOGIC ONE : mm LM_LOCXC_SOFTjONC : 
C««* LM_LOCXC FLOAT : rtturn 
C1M m_LOCIC_C*KWO»#i 
daXault : rttun • 

1 /»:wr.lj*ol */ 

# aaaif /♦. usc_KM3eoc V 



raturo •!♦ 
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SOURCE PROGRAM 

sfi/lmtesUc 



DATE 



5/23/W 



1:20x52 pu 



7/18 



SOURCE TEXT 



A SSSlT oKlT TilxT^'M^IclsortlON*, < *y»)"— ' T * ?<val>— Uf_l«Ue_rx<>AT,D) 



Oj I <V*1)- 



•tatic I 
MtCk c val • *T» » 

i**f »*i v 




|| ay — _■«■ ) 

MX — LK LOGIC ZOK3 I 1 val — LM_LOCIC_SOrT_l 
vaJ. — LM^XXWXClOMB j I Val — L*_LOC I C_SOTT_C< 
▼«1 — LK_IX«IC_rLOAT , 



-?2- 

To* 

755 



Eg] 



3 



EM 

=§ 

i 
I 



•05 

jcf 

:S: 

125 



1* _j>iay_taat_ra<rtar» 
( lnuiet_*r_t«at_id 
tut ▼»ctox_rii« 



d 1 acr opa bcv_c«.*o f f 

»?a»»ar~of~tlan L .a*ttl»a* 

■itii i _ nr_m ir nf — * — 

low* tnt>m>,or_twlt_td j 
caax 




pla_id , 
val.ua , 
*»t_ct», 
doot_cara2 , 



<>Mt CU«S/ 



1* out , 

i_or_o , 



lifMd loaa. 
waniBfc — 0 / 

y>t ~cwi t - * — i ■ ■ r ~of jfto - 0 / 
ttctar const • * ■ >a»>i ■ r_of_tl**_aat 
pl»_coo*t - «aaaO ■ r_of _ji«_*ap_aa*tl*o* - O , 
dlac i — < - «w*at_of,di< eiif i ic lti • 0 / 



f (void) laj_o**_*i 
doat. oar* " 

) ; 

t» m« - atdla / 
dx_f 11a - atdout .• 

11 ( t**t_v*etOX_f 11* I- IM_HO_rXLB ) 
la ro*olvo_llferarr_fiio 

( IK LX MMT.TNQ AMUt_M*ME '# 
taat_v*cx*or_flla , 
tr tUnaa , 

( loa-f ) alxaof ( tr fUnai ) 

) i 

if ( r*t — w.mot ) 

rafcan u<_nawt , 
walla 

< (vo 14) l«_**fc_*»*»**a < < 
dMt^cu* !• L*J_»»0_*1 

( void ) fprlatf ( itdnz , -X#t andalax vaxalao: %a\a" 
if ( ( tv_f n* - <•*** ( tr_fu u*n , - r - ) ) — mm. j 




■oi't er*at* dla cr aaa acy raoort flit: %a" 
dlac«a f * c y_r « p or t_fllB 

) / 

if ( tv_fll* i- atdla ) 

( void ) fcloaa ( tv_flla ) t 



rot < 
1*_ 

( laataaeo or_f «ult_ld 

( loao ) 1M ASSOCXATCI>_0CrXJfZ7XaN_XO , 
tdaflaltloa^ld 

) J 

if { rot — iMjamoK > 

rotura lh tnoR y 
walla 

( (void) ls_o*t_*oaaaao ( t. doot_caxo . 4 i 
doatcaro I- LM_WO_NO«r_HEA*A«a 

( void ) fprlatf ( atdaxr , *W ■odolar w« 



nlag: »*\«- 
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SOURCE PROGRAM 

sfi/lmtest.c 



<v - :-• 



5/23/89 



It20i52 pm 



PAGE # 

8/19 



SOURCE TEXT 



Ml 

=^ 

847 
849" 

85«" 
8571 
'858 

Z.8o£ 

Sol 

~862" 
~863_ 



vtUt { -to*. — *Vi- 1 * 
do 

{ if ( ! ttJMM C *** ) ) 



( 

if < t 



err c F*» » «ok ) / 

< 11 

r c m* > ) 

coKm - wtaijif ( *ok ) 
ir < eolwa — • II e»l«M 



If < I !*_« 



, > MAX_PI*_CO«*T ) 



if ( i hw i < > i 

z«tm U^BM / 
If c -to* *- "I* fc* 



if ( «tofc — "Z" > 

1 - i- i 



870 

873" 

_874 
875" 

□St 



-JWL 



908 

3QJL 

_?tq_ 

911 

# 

□at 

_920_ 

eI 

at 
# 

_938_ 
J3i 
_940_ 

943" 
944 

-945- 
"94©- 
-947- 



_950_ 
95 1 

"952 
953 
954 



-957- 



i*_out - 1 « 

I 

If < ! Men < 1 > 



if < -to* — ) 
| if ( t aam < ) 1 



■Mr c 

<_>_> 



if < I i»_« 

if" t ewi 
ntuxa Uf 
if < 1 i» • 



or < * 

C ) I 



cud *ft*r »lgm*l 1 



vmili*('T»_**Sto,_cl 
if < «ta*. 1- J 



} > / 



if < 1 



■in > 

if < «tO* — if -tOlt — ) 

{ if ( — l_«r_o > 

rttvi t» uxor ( -duplic«fc« pis dixoctloa- ) v 
if < -to* — 1 

- i * 

mXmm 

tm_mm*. - 1 t 
if ( t Heu < 1 ) 

ifT^Sfc 1 ^**?*"/ 

I if c ^ ■ »o y^< 1 ^ 

"xi^M*S : «or*C Jt -iii»«l *•» 
if Cto*c« <) ) 

if ( t i*_mta*«_c»*x ( tot ) } 



7 •»***• ekuictu txpwtei aftar «i<rm*i mm" 



} m 

4* 

if C * cocmm c 1 ) 
mm jj( pm ob ^ 
wall* f i»_*tit*_cfcax ( to* > ) / 
if f -tot f ') ' 1 



1 



if c 1 aa cai I . I I 
if c — *\»* 5 

IX f 1 sooa* < ) > 
xttm iKjaatom t 

< *tofc — *\»' ) 

I 

•im ir < — } 
do 

if c \_ \ 

Vfcilo f — ' *\»* ) ' 



llH if C — «\»» > 

do 

if (^oo y^(j^) 
wailo < *«ofc ~ *\»*' ) v 



) / 



tlu if { «ton — *I" 1 1 *tok « 'O' 1 
( if ( «*oJc — i_ox_o j 

return tr «rxoc ( •dupiicato pin dlxoctlon" ) 
if ( *«olt ~~ 'I* ) 

is_ia - i i 
•1mm 

is out - 1 . 
if ( t fcaea* C ) } 

xotura UcjnatOK s 
If ( -to*. — »t' t 
{ if ( t mcu ( ) 1 
man IM 
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SOURCE PROGRAM 

sfi/lmtest.c 



I; 20: 52 pa 



PAGE # 

9/20 



, ■ 

SOURCE TEXT 



c 

1 * 



IT < * *i < > > 
_ .1 ■■ M _iwn' e 

mxLm t* < . — *\"" I 

^lf < ■ mc — < I I 
ah ■■ m _iw # 

rZturm trr f 
ll. 11 < — *N»* 1 

if ( t MM ill 1 
vfcil* < — *\»* 1 - 



if ( COltM > 1 



if ( I u»_«x 
< 



C imm % u 

) / 

it ( *•* — 



) 



< 4 dNt.em , fc mm > » 

— WCU 



twtjU -> tw_mfm - * 




if < t ueut) ) 
ntura Uf.nM / 
wfcil. ( -fcofc — *\»* ) 
if ( *tok — 'N,* - > 
1 * 




if { »- "N"" > 

r«tuxrn trr_«KZor ( wXl 
if ( coliw i- yl»,c «—t. ) 



C 



_fMlt_14 
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JLUH. 



_U«7 



IJ, iU id 1- XJ€_OfVXtID_PHi_I D ) 
f if r~mla lit >- pi«_couat ) 

MfcjdM t~»l»_td ] - ©Ufc_»*l - »*1»0 



for 



if r tMt jit — > layout. ) 

•li* It < *»ofc_fri« -> »- * T " ) 

1 11 , Mat .is -> out >«X »- tM_LOGI C_SOTT_XEXO tfc 
* tMtjll -> eut>al »- LK_MJCIC_rU>AT 

t-.^tj^ -> out vmi «- lm_uwi c_sorr_o« 



tMtjU "> OUt_T«l , "T" ) ) 




:1m %lu:\»" 

»etnr_cc*t , 

fox < ccliW - • / celiM < pls.couit / 
t wlA ) f»ri*fcf 
< dr tlX* . 
-%c- , 

tMtjlu C eolt«« 1 - t*_«T« 

{ void ) tprtott ( dr_fil« , -\»" 3 / 
tor 

/ HQO tjf " tMtJ>lM f COlUBB - 0 / 



1 i«°(~S^t v ji»'-> i*_o«t > 

IT r hmh c tutjla -> tr_«r» ) 1 
I It 

t T MtCk 

{ t***_pi* -> out__v«l , 



} 

) 

i_«*_o 



olio If C tostjUi -> t»_«T» t- 'T« ) 

1 41 * tMtPli -> Ottt <r«l t- U<_XOCXC_S0PT_tt»0 ** 

tHt^pu -> ©ut>ai i- uc_ujcic_sorT_o« 

> / 



• «MMp_«7«tX>l < Ult>U -> out.. 
Ltttf ( dX_fll« , -»c" , i_ox_o ) , 




colw < pt»_«omt „• 
^tMtjla , ♦♦eolw"- 

if ( l*_driw» < toot_pim -> t*_«y» ) •) 

{ "/ ( vtiw - Mp n s7«i»l < to»fc_pi» -> ) ) 1- 

taat.jp la -> ia_T*l 

\ tMt jpia -> ia_»al - » 

la aatjpia_»alu« 

T ±aafcaaea_©r_f aulfc_ld , 

i lamq ) LK_OONT_CARE , 
if {'ri*. — IK_EK»0« ) 

--i xifjtnoit s 



l I -void 1 la aatjaa«*»9« < * d©»t_e* 
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SOURCE TEXT 



* 

Hit 



_1227 
_122» 



1231 

_i2jr 

_1241 
__1242. 
1243, 



( wld ) Xprlatf 



••1*9: »«S«- 



tut _ptm -> la_<ml t- IKJ 

{ Uft_pll -> - M*_W>CIC_IXOAT 

ne - 

7 l»»t*»e«_or_«««ilt_ld » 
< 1M9 ) U«_tOIT_CA«« , 




> 



) 



1 

> 

4* < *▼ Xll* t- — , 

/ «14 ) IClOM < t.T_fll» ) 
_fll« !• itdout ) 
A } fclOM < 6r_2iX* ) 
r_or_*«t« - Mt_c«nt $ 

ll_llf_T 1 t1«f ■ - 

ir_of_pli_Mp_a«ttlaf« - p±»_» 
■»n ■ «r of diiC fM — " dl«c_c«tt» 
Mfcura vuii>f* ? XJf WMWZWC i lM_SO 

-t — — > — I */ 
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SOURCE TEXT 



± 



r,3.1,,«/3*/tt : lt 07 rZSiS*: ■;;*/■ 



1 



u_ct*r 



• Um mUoc().- 
•la.eaXloeUs 



r*tura7rAX2LOUE ) / 
for <i - 0, lB.Ublt.otjCMWdl I- NULL. 



ir (1 — HN(_STSTXM_T»»_SIZX> I 
la qww — IIW (POWJWSC 

r»u*r»< rxzuntE) * 



*at***> I- LH_SDCCXM) 




co*»->iim - (cUr «)BW010C< (ttaalaaad) { atrl— < l»_box_aa— ) + 1} > j 
it (COtk->MM — MVU>) f 

a.qm ii .mii» (MMMEJWC , -out of mm»t oa ho»f); 
xatura ( fAZ Lints ) t 



f mJhart *Jct> 



3" 



1 

(voia)«trcFr< 
l»_tatol»_©f_o 
-•let • 1, 
If (l*_lnlt 
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SOURCE PROGRAM 

sfi/sGl.c 




DATE 5/23/S9 PACE * 



""ME l»20iS3 pa 



1/24 



SOURCE TEXT 



I 



1 
I 



it 



lUclMda <««l«-fc> 
flMlMdi <ctTF*-*> 
flacloda -caaaM.a' 
•lacluoa 

• li 




: >* : max.: •■*PT aoia*a */ 

axtaxa void ia_«lalt_»ara< 

/■* «mly atatlo -vmxlakla «Xl«Md li tll« fila: ' «/ 

•t^tlc u_cux Mfit.aaMlM.ckllid - FALSE; 




( ) callad i 



cut (w ruu siwutw » sm_TT»r_Mxsr> = 



if < <al» v«ritM.fUM M)K > afljroraiaa.f laid.Majox) 

It (ila v«r*iM.fUU.N4j«r < L— t .Cl ■ I , Ui lt.Vwtai . f Aid. Major) 
| | fata Voraloa.flold. Major — laafc _C u aai ■ tl»l«_Var aloa . tlald . Major ) 
M (•la~v«raloa.ClaXd.«laor < Laa t _r W|i ■ tihl.,v w ioa . < laid . alaox ) > ) ( 
if (ml* vara loa . xiald . Ma j or > afl_varaioa.f laid. Major) [ 



la tor wit* > 
I olaa { 



t SH eajacfc library-)/ 



llaxarr i* i 
library l* > 



« tibia wit* saw SWT a—oar tlXm, rallak slaw 



l»_lalt_alofc*la< aijaalatwr^fcyra) ' 

If (l*_l»lt{ ) — rJU&VBB> 
(LM_OHKM), 




MAX_WAW_IXMCT») — falX. 



/• call 

If (la_haadla_slaaalaO — r«WH) 



lr (4 
l»_alM_*aririad 



If <w*x»l»g_couat I- 0) 
raturn (IM_HMHWC). 

ratuxa < lm_soccxss ) v 

_aad_aodalla<j_aaaaloa< ) 
u_loaa aav 



J5I 



* If dal DKBDC 

If {la oaboatm I 
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SOURCE PROGRAM 






> 


DATE 


5/23/89 


sO/sfil.c 






■■■■ - . . , 


TIME 


1:20:53 pm 



MCE* 

2/25 



SOURCE TEXT 



i« 



llO»( )\B-))/ 



if ( ! la_il«_TtrifU4) | 
rctun (LK SDCmi)/ 

ir (i»_Tector_fiie_etr »- C 

l»„out4H*t_all_taat:_Tac tor ( lmjwctor_t ll«_p tr ) , 

ae-va la Mttnik ttmrn eat - 1» MtwEk_tiaa«ut; 
1» MtMork.ttMMt - iooo, /' 1' n eoad V 

Cox (1-0/ 1 < MAX STSTW_TAJHX_SI ZX. ; { 
1* ( X»_» T » t*«_t»tol. 1 1 1 I- KOTO.) { 



1* ( 



l«_efcooM_«M«(l«.iTit«.Ubl«I il-> f d> / 
l»_put_lBt( U0R1OB) ; 

If (l»_««d_*ut(l-_»T»t— _t*tol«{i)->fd) — rAIXSU) f 

la.ehooM.eoMt ia_«y«taa_t*oie(tj-> id) > 
la_put_lBt < MOKTJCND U 

it <ia Mtfjut(i>_«Tit« _t*bi«ni->t<a) — rAizAKC) { 

iM qww HMMtttnOR KSC, 'Utttul •rror: IiUad to i 



1 



I 

it (l»_9«t_l»t( ) t- ABORT, ANS) t 

lB_qu«M ■MMftttmot.NSfi, "la tarsal error: vroag raply 
~ ~ la_my a taMt_t*ble 1 1 1 - > a *■» ) t 

} «1m I 

/♦ <-vsl«> ■ la^dae>»eee_ errox*< U 4«qa* f or 



oa aoOeler: %•". 



I BOdeler: %«•, 



I 

(void) l*_cloaa_raad_wrlta_coaaaetloB< )/ 
I»_uaiait<)/ 
lM_aia_Taxif lad - 
tMqU.MMiu.ctUad - fALSCs 

a ja L . *Ty— < ta CT ar,eoaafc, «mral»q_eo«iBt) / 
l»,itiwrt,t jaw nut • To_l»_ati»oxt_t1a>nMt/ 
If {error_couat t- 0] 




* ta_dafia 1 t±oe_ f ( f j 

•ff- 



defialtion^ld, 
'daflBltloe_ld/ 



eftar 

{ 

fYSTS*f_XKfO 



u_lo»9 
U_l0B0. 



eaar tmia_t li ■ ■ — n ma3c_stkiwc_ix>*cti i j 

flfdef DESTC 

If (la ^ dato Ma tll) ( 

pr»iMTr< < 'la emttjarf laltloe_f (%a, 0x%x, Ox%x. oxtx)\a-, 

filaaaM, datiaitloe_ld, aotelur_Ma«, atvle«_«aM»s 



*dafla±t±oa_ia - -1/ 
«»odeler_aaae - MTUX, 



cl«ar_«rxori( ) i 

It ( riB_«l«_«rlf lad) I 

Jto_quaua MMa«B(ftatt KJC. -lataraml alanlator • 
reture < lx_ejwc* ) , 



If <la_«tol_tJUBB_»CBlB_a 
la_qutut MIM91 ( m 
ntuxi (IK EKJtOC ) j 

1 

If (l»jrerlfy_Baaa<filei 

XBtUTB ( LH_E*KO« ) , 



ear — -1) t 

_KSC, - later aal elaulator «rror: l»_«at_aUMl*t±on_ticfc( ) Baa 



has oot yet I 
aot yet eaai 



If (la.reeolve llbr ary_f 11a ( " 1H_UB" , fileaaaa, 

full filtuM t (leaa) kax_3T*ikc_: 

rttura (XJC rXXOK)/ 



KAZ_STKXHC_LZlfCTS) — rULClT) 

!) — rAILtJXX) { 



If (lB_caeefc_flle_tTpe(full_fllai 
retxara (Lm_esxor)s 



a> — PAXLVXZ) { 



/« BSD/STB5 coawwtlbtllty oBaaoQ' to Bardcode Q_M(BTiT to equal D. V 
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SOURCE PROGRAM 




™E 1:20:53 pm 



SOURCE TEXT 



T •4B«.alfciaa_*d ■ 



#if4af Desoc 



4^TOT?f-ii'ei^t- 4.fiai*l©._a<»a, Oxtx, 0*%x, Ox%x>\n-, 



|# <Utl»lUM. 

-1/ 



-lataraaX alaulator < 



l*_ba«;lBjao4allB9_Ba«aloa< > aaa I 



i y«t aaaa Cillal'J; 



400 

JW1 
_«£ 
_403 

_«09 

_4_10_ 
_4VC 
.412 

_42b 
_421. 
_*22 
_<2?- 

_42^I 
_427_ 

430 
43 1 
"~432" 

_4>r 1 

437 



444^ 



^49 
452/ 



459 
460 

46T 

463 
464 

46! 



~467 

„469 
470 
~471 

_473 l 
474 

^7* 
477" 
~47f 



tf <l«_flra*_call — ' M 

l»_t*uf_»« - Xa_taa*_tou«ax.- 
l»_flxac_ean - rxi^x* 

it («txiaa t- uuo»_or_Tzrr) I 

It (S a*^aa3_tI*lfC> — FAXlOtt) 

ratarm (i«_tw«)* 
vail* (c - -at***) 

ll»_tJbuf.jptr** - '\t'< 



• mi if 

V 

la_ilBit_^ara<' 



If (outbuf — WU ) I 
ratura (W_O«0t)i 
If (»toTlc« BaM — gWM I 



<X«%ic*l_p«aaO i^Jlawl o al j aaafiri 

(•miXMSS i»_taap_buffar, »»l«lot_Mat, 
a, 4terlc«_uMa»); 

•xuiatr^/ 



la SaalX Softaaxas »a". 



/* gram taar aatttae >. ml Too>»a»l ar 1 
ratura (LMJOMK)/ 

1* (<1»_9»»1 «*-aX«tar.tJ»a * SW.»»f^) — < LM_rAOiT_SlMDX>TO« * SXK_TXVE_KASX)) 

aarlrBjuaagu, 



/• Fraa «aa> laattar -llacita* *r aaa^ rroafc aa4 h i himwi ,?/ 



/* 



3 ti- daflaltioa ; to *a»fc :»jra*amA 



If <la_aaad_<tof< 



riaia, outbuf r <aaoxt *j 4a f l«it±oa_ld> ) I 



<<roia) #tre»y< la_cr4_ao4al«r 
(▼old) Btxcm la_cx4_4*rlca_J 



4af->«y 

lc*_aaaa) < 



•4»ric«_* 



, l»Jer4_4arlca_a 



••V 



fraa<out*uf )/ 



(la jdaaaa jCXll 
Iai_4aaa>_4afia 



flBltloa<4at)s 



•4aflaltloo_14 - 4af->4af_i4/ 
# If 4a I DEBQC 

« i^^Ji^ta^fi-ltl^aCn 
•4a£laitioa_14, •■odalar.w 



tf <v*xain^_couat r- o> 
ra tur a (LK.-MOina: ) ^ 

ratura ( LM_SOOCTSS) / 

} alaa { 

fraat outbuf >/ 

«4aflaltloa_14 - -1/ 

ratura (LMjOttO*), 



a.aaaa) ) , 



) 



_iaataaca<4aflaltloa_t.d. laataac 



14, daTica_lBfo„atria«;> 
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^^*?T^4£^£ SOURCE PROGRAM 



DATE 



5/23/S9 



TIME 1:20; 53 pm 



PACE# 

5/28 



4 
— g- 



m 



5T 



3 



E 



"3* 

«7 



u t*ort 



if 



•ifdof DCTOC 

If (11.^(11) f 

Df»IKTT( <*1»_CT« 
<l»fimit 

) 



. id, <a*^lc«_>nfo_«trl*5) ) / 



if <tl»_oi»_* 

rotor* <U€_C 
•iaOfcJI»C«_i4 • -I* 

if (i»_™ritr_— • < nSSrtSIrtSi-, n*x_snir»»c_LO«TM) — rAiuat) 

ntun (M.OWIW 



mm - (cfcmx •) 
if < MM — KOXXl t 



•<<Wrlc«_lafo_atrl»9) ♦ 1))/ 
met °* hMt')/ 



ntura <IM_K 

1 

(void) otrcpyt* 



■1* 



•_i«*o_ofcri»§)/ 



._id_M«cifiOd) II 



if (|««(1»1UM.M »- 

(tetuitiM.M — -in i 
if { «tef imitio-.ui < •! II <do*i»itiM_id >- ta>f.«.wtll» I 



if | l»_«»t_id _*o >l» |do JS*tLll«tar «mr. 



ia_put_ia t < oocxT«_m»T»»c«_c3 
la_nit.«l«rt( l»_0»t UitlM.* 



nun <W„D«t)* 

~ — , oo,, 

----- — '-*->Wm d*f_ld) / 



rex <i - O/ d*rioo_io*o_«*riMtil 1- '\0'/ +*i) 



if (ita^Hdjit(to>«l»ttiw.« 
if (j»_ftt_iito »- CMAT g -?f rr: 



if M«t* 



aa_dofiaifclM_«< 



luuM«.U(o<ia.«i(UitiM Ml«t^' *i»«t_ptr> — 



if (U 

/« 

la choon c om < i» d of ij » i *l — . j 
i*_rut_iot< MU > u _oaTM'ci-q« > > / 

fc(MX_iMfc_14W 



if ( i»_— d_Mt< ri 

i« < l«.frt.Ut( > «*™* 



>td), 
>««>> 



■.«^Ktrt-)iT»t«j.tr->fd; 
iUt3tl->bM_lHt.ld - MW_iMO*V 

tMOtr->iHoe iMt_ld - -1/ . . ..... 

I M tZ?fcr->dof_i2 - iJi.CotlmitiM.Mloc^l-^f _id , 



»1T XMOif* 
MM)/ 



uai w*-* ' — — — «^ — 

lMt_ptx->atne«_liCe.«trii9 - w 

•lUUKl.ld - iMt JtI->lMt_i^ 

out couat - i»_*o*_«**r*0' 

f or~< 1 - ©/ i < out.eowif **il I 
via mo - 1m ott.ttorto* 
pt»~- iMt_ptx->»io_.t*blol»io_«©l; 
pi»->owfc_<r«iMe - tojrt.c^O' 

I 

tifdof mw 

if (la.dMMCai) I . ^ .> 
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SOURCE PROGRAM 

sG/sfil.c 



DATE 



5/23/89 



TIME 1:20:53 pm 



PACE# 

6/29 



S9> i. 



821 . 
623^ 



<*at>* 

1» enttii.fialt(lMUr-.p. '« • «aaat_*» 
uraar weboc 

" iS^5a-il J ei-t»^t«a*(%d, Oxlx,\»- ( i.«ta»ca_Kl, f.ul t _m>>, 

) 

|««*if 



630 
'631" 

RS5 

-ft: 



-Sr 



"5c 

67iT 
""671" 

~*74, 

# 
"5E 



6M_ 



3B, 



696 
~697 

3*1 



704 

— 7w: 



707 



7J0. 
713 

— 2S5 



if ( t lm_m ±M_-**Z± Zim* ) I 
x.turn (M_mM) 



«_KSC, -lituul «i»ulator < 



U ,/!« .Wttez tTM ft SIM TTTC MASK) — <L«_XOCIC_SIMI>IATO« * SIM_TT»E_MASK )) t 

ta^S'SMMiSSnaS^MSC. -lSiriai al»ilator arxorT logic Simulator .bould Mt « 



1 not bMi CJ 

it* fault" ) / 



l M - l*_locai_er»a*._taulfc< ( lorn*) -1. iaata»ca_id. faulted), 
tlf if £ (C^!t C — XM S0OCSSS) ftft l»,dtwxil2)) { 

" itSKW (l =i5^SS:f«uit(ix, *d>\.-, -fault,!*)), 
l 

iMdif 



tnfc).- 



i«*»f taltloa_ld} 
<ft«ffi»itioa_fci, 

1/ 



lifdaf « »6^ 

" OW^Tf^-to I ril«**ja«fl»lfclo«(%«)\m-. Oaf ialtlon.KS) ) / 
) 



if < 1 lm_*imjwmxl±im*yt_ 

lM qu— ! MMftfttKtMt.NIC, 

ntun <w_mot)/ 

if (Otfllitlm U — tK_IUX_0«rXIIXTIOM«) { 

for (i - o, i < la <*aff_id_tatoia_alxa/ ++D { 
if (la o*f_ld_tlM.«[il I- WOZA) I , 

if Tin *aaa^_.oa«_aafi*ifc±©a<Uoog> i) — rAitoK) 
ntun i^i.mot), 

1 

> 

1 *if*<Li raiaaa*_oa« <aafiaiti©a<<io«-n o*ti*iti©a_Ki) — nllO**) 
ntun (XM_atMft)s 



la_HM«9«-tIpM(« 

if («rror_c«iBt t- O) 
ntun <LK_EM»)/ 

if <w«rai»9 oowt t» 0) 
XatUTB (UCJMOUHZWC)/ 

xwfcura (LK_Si 



l»_)M9ii.M«>li^LMMiM( ) has sot yot callad-)/ 




•If Oaf PCTOC 

" ii«W?i^-iiI»iaaa^.iaat««BO<%d)\m«, iaataac«_ia)) , 
1 

♦•adit 



claar_a. 



if (il»_ai»)_^arifiad> I 

la_quauajM«aa«af W0ft_KSC 
ntun ( LM_tMOt > , 

Is l«*t_iaata»ca_US_a**cir lad • -1* 
la.iMtaMt.Mltetad - MTLX/ 

X*t - LM_S0CCESS. 

if (iBataoe*_id — X*_AIX_IMSTAl#CrS) { 

fox (i - 0,- i < l»_la»t_id_tabla_aixa -M»i) I 
lMUMt - l«_l*at_ln_tabla lij. 

If <aocCS_I«TM»CE(la*fcaaca)> 



la.bao^_ao<teli»9_aaaaloBC) »*» »••» callad-), 
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tit 

aP 

744 

-74JT 



754 

BE 



- | ,i ■ ■ fa*. lUt Id — la»fc«»e«->b<«_l***_id> f 



it (!•_• 



it 



r_«il»_pf 



>lMt_W, *fti«_p*X) — 



r_rti* - wmtLi 



2»£ 



lui 

I 

la_el 



i»?(i 



it <l»_*t_i»*< 1 »■ J 



i 1 ilL^SS S ^^t^^*T ) ^, r^lr ««i~d fr- 



if < <r«*. - la_* 



l»_rX*_i*»**»w»_i*t©< !»_« 



:_*d_t*u* t >d»*_id] , 



rxix_utro 



UMif mac 



iriw "mi — . t*»iMWi\»-, t«a*_i*)>/ 
> 

ft««dit 

it f I lm_miM_rwxttlm *i t _ 



la last la«*«*c«_id_«»««i*i** - -1j 
r*t - Uf_MJCCZSS# 

1* (t*uit_td — Mt_juLt_r»»i.T»> t 



«4 

_S25, 

127 



12* 
132 

t 



+*i) i 



} 

] 

"""'IsSS-S £.ULu4-«M>u*~n i , ^ 

r«tun (1*_dbm«J. 



r: iar«lld fault id: %d «r^itJad-, 



fault - la l»»t id ««»l«|f«Mlt.ld]/ 
if < bocus_Instamcx< fwi^j > • 



f«ult_id>; 



-l.t*r»*i ilMltUr «rrox: iaralld fault ldi %d a**eifi«d a r 



if <tiuU->MMc_ r " tgg* «e— » -1) [ 
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}i$^%3~£K& SOURCE PROGRAM 



DATE 5/23/89 



™E 1:20:53 pm 



pace # 

9/32 



SOURCE TEXT 



it <l»_-«et« _ 



DU) f 
*(la_-« 




<X*J 



•witch < attribute) I 
eaao LH UGXC 2XH>: 

1m uoar to la l©9lc_l«oal_aapf©l .Mtt.Tilw - ▼alt**/ 
la_uMr_to lajofie lml^ltp 1 0 1 - lo_v*l-* - LOCIC_0, 
if~<laJ5W_to_la_lO9ic_lo*ol_aapI0J.aot — O) C 
la_uo*r_t^_l-_.Logle_lo»ol_a«p{OJ .aot - 1, 

la_10flC_10««*_aop_CO«iatj 

i»_t©_ -»or _lo«i e_ lor«l_oop I I<OCJC_0 ] - *alw/ 



Is umt to la lo9ic_lov«l Hp(l] .uwr.Ttlw - ▼alu-; 
la"uMr*to 1» lojlc lc«^~a»{l] .la_valuo - L0CIC_*0, 
if <1» umht to_la_lo«le_lawoloapllj.aot — 0) f 

la umt t0_la_lo9ie.lavftl_aApUl.Mt - lv 

— I»_lofic_lo*«a_aap_eojMit.- 

la_to_woar_loaie_lo*al_aa* I LOCic_sa 1 - Vila; 



a LM &OCXC_OMS: 
la.uatr to la_loo^_lo*«l_aapm.uoi _ 
la~uaor_to la_lo«lc_lovaJ_aapm .la.-alua - fcOfiXC.!, 
it~<la uaor_to_l-_loa^_loval_»ap{2).aot — 0) [ 
la_uaax_to_la_loaie_lov«l aapdl.Mt - 1/ 



eaaa lm tocxc safT_onc* 

la uoar to~la_109ic_loaol_aapm.»aar_Tal»a - vmla*/ 
la~«MOxlt0_la I09I0 Mp(»].la ▼alu. - 10CIC_»ly 

if~(la_ttoa*_to_la_lo«ic_lo^l_aapm.aot — O) f 
la uhi to_la_lo9icJLa*>al_Bap(l] .oat - 1. 

la I09IO l««ol Mf_iBCt; 

J 

la to «o«r_lo«io_l««ol_ao»tIASZC_Sl] - -mlaa, 



M LH_bOGXC_n~JlT: 

Xmjammr to la_l09ic_lo»ol»ap 1 4 J . uht.ti 1m - -alaa* 
la umt to la_loole_lw*aU_aap(4).lB_-aliM> - UKXCJU., 
ir <la uaox_to_iuJLo«i<_la-oi_»ap(4| .ao* — 0) { 

la_«o»x_to_la_lofie_lo^l_aa»I4l.o»t - 1/ 

— la_looic_lo-ol_ao» _B 0 aa L , 

I 

la to iiaor_looie_lo»al jaap ( XACXC.Zl I - ▼•loo/ 



la uoar_to la lofle.lmljHp 1 5 J . urn _ 
lo_Moaf_to_la_lo«ie_lo«al_aop(S].ls_val«w * I~CIC_XO, 
if (la_uoor_to_l«_leoie_lovol_aa»C5] .oat — 0) { 
ir_to_aa_laotc_lo-ol_aap | 5) . oat - 1/ 



oa ut jueexcja rnmo m 

la naar to la loolc laial «ap{«].uai __ 
la~uoax~tx» _ la lo*lcZlo**l_»o»[«] .i»_-aiuo - vxicjo, 
if <la_uaox_to_la_lo9ic_loval_aap|<l.oat — 0) { 
\_aapt«l.aot - 1, 



la_fco_«_M-_lo« ic_lo-ral_a«a I LOQICJO ] - -aloay 

la_4UNt^Mftu~>< rUKMt.Mac . ■ilii. i il attriouto for fuactioa*)/ 
rotors (Ul.MMt)/ 

l (ia_SOCCBS»)/ 

la_aot_pis_aap<dafialfcloa_ld, pia_»aao, pia.typa, pie_id) 
loag 
coax 
loop; 
looa 
I 

M»_PXD 

u~aaort 

f if oaf DCKXS 

if (la_oobU9(m { 

OPSXirrr<(-la oat_pla_aap<«4, »a, %d, «d)\a-, 

oafioitloa_ld, pla_aoaa, pia_typa, f>i._Kl>), 



*pl»_aa*o, 
pia_t7po/ 
pia_ld, 



fcojv 
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LINE » 
1079 

— iSb 

-Jfr 

BSE 

1090 
1091_ 

D"o9?_ 

1094 - 

_T09_~ 

1097. 
__1098_ 

l loo. 
ltoi 

__U5?7. 

dm, 

JUt ., 
__U13_ 

lYlS 
_tll6" 
_XU7l 
_jms_ 
_U1» 

""121- 
122_ 
_ 1?3_ 

41 



ail 



_I142 

H}?r 

lis* 

as 

EHSfc 
lit 



13f* 

1165 

1167 

__iio» 

__1170. 

% 

117T 
~17f 
11 SO 
1181 
YlS2 

iiS3_ 

1185 

1116: 

1187 

n"sa 

1189 

1JKL 



-Ilk 

1198 



SOURCE TEXT 



if <(4»fiait-oa id i- lMULm*t_+mtimLt±*m_ia_B r metrimAi f I 



la_bo9l-_a_ta-lao_.aaaaioaO -»-^— ' fc T»- oaJLladP) 



« ( (dafi»i.i~_l d < _^* jy^g^^^a^f^T'a^U Oaflai.ioa id: %d apooifi--, 
L *- <TU "'* r_ rtaflaTtfT .id) r 

ratura 

s.laralid oaflai-ioa idi *d fpMltltd*, 




i_ - „-___©» id inclfii* - „flai_oa_id> 
2^ih!S~_22^^to_d«f^ld_t*bl«Id«fi«itl-._id) 



ratura imjc 



pl»_*TP«l< 



id pi»_tTP«: *d 



if { la_-~_: if__»*»M pla_aaaa » "»*»- 
ntun (LH.tnot); 

if <( P i»_id i^mjgiSi^^SEi,; 5 !!! 

l»_quMW_iMM9i pl__l_>, 
xttim (Ui_EMO«), 

t rtatirl _ ~ — T tkuc> t 



la-alld pis.idi %d «pMif iad- 




•- aaplleata pis up •paclfieatioa for pis: of dwtet_sw: %a- 



(la ««fi«itio«.»^«ct«J->d«tojp*a.tafcl«, 
_~0_.fi»ltloa »«i«ct*i-i<ln»_pio_t*fcl*_»li«» 
al r _____ mi ? _p l_ latex) — HUUS) { 
_ ja STs SCr ilatariil Slaulatnr tnci fii.MMt *• of <__rica_aaaa= 
pla_aT 



ClM UC IXPDT - m_IlfPgT; 
cim UljUUlPUI ~ IMJtK TVT: 

c«m Mf_oojtT_cju« - iMjatmt 



/r 



Co___t_Ot-J-_ 



if«- : tWVoaMvpiiii : i 

__ jjipwimi i » M i7 XOyT>QOT^cw I 

aim 1* fcalaii apoalifiod **"XWBVO«WV 



_____ (W.-Bttl), 

e«aa l#«_XO_AS__JIP-T - _ *_nfPP T. , , 

if < «pi« tjpo — ixjaavt - uc.wwt) I , 
(p_~.tp* — wio - iM.xirm) II 

<pS"5!o — UTI0_*S_.I5P-T - W_WPOT) ! I 
<piat_?« — wmtjMX - _K_IKP0T) ) I . 



t- pi» 1 



eMOlctia] pla_t7P* «p-«if ioatXoa for piat »a of *rrtc«_»_» : %»- 



coafaietlag pia_typa ap-cificatioa for piat %• of darica.a 



ntxura < lkjobkm ) j ~~ 

1 ^""i_L -HI aaiiitTf-iflt-f r-^^^'*"^-^^^ 
, ^,rr-___ > l_l_ ! t2--> __j,o_-. Lid-tad - rAUK. 




if ccpii typo — ix_-_anrr - utjt mr} I j 
<Sia-5po — iMjmrx - ijc.impyt) 1 1 
(PiatTP* — 3 L» - m,nt>PT) II .. 

<pia*YP« — W'MRLCU. - W.OT-f)) I 
_IP*»_*-P- y_-_js___, -iatora— «ia_»tac i 

P__* 



coafiictiag pla_tTP« apocifieatloa for pla: «a of da^ica.aaao: 



bra—. 
Oafault.1 



if (la inaaxt k«y(_ dafiaitioa_aalact-d, kay. (u_«feortl «lmbjid_iad_} « FAlunoo 

r-turn (XjTnotO*).' 
ntun (LM_SOCCXSS)/ 

) 

la aatpia »al«a( iaataaco.or^faaXt.id, pia_-ypa, pia_„. aalaa) 
loi« " laa_aea_or_„fa_t - .id/ 

ioa? Pla_typa.- 
loao pla_id/ 
loa^ 

J 
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SOURCE PROGRAM 

sfi/sCl.c 



5/23/89 



1:20:53 pro 



PAGE # 

11/34 



SOURCE TEXT 



a 



3 H 



it 

m 



—12 



11 



— m 



-J ^Si 



- J.30P 
33Q9. 

rBfr 



DA»_FID 
PXN.XNPO 
u_looa 




iixaae 1 

If (la_oo*u«(l]) f 

clMr_trzori( ) / 
it ( I l»_«ij^orif iod>t 



if (l»_l©9ie_l*v»l_»«»_e©««* I- O) < 
if < 1m l^lc.l-rtl^.cwt — 1) I 

nturt (W.mN); 
) «lM ( 




i Uco^1«Wb1m1»9 loaie_l«v«l_Mp apjctClcatlra' ) t 



mu II •• fail to 



dafliltloa - !»_<S«r_i<J_tj*kl«ll»_iMt*»c«_ 
if (*of i»itioo->fc*oio_T«i — r»itt» { 

if < i»_™iuut«_yri »i 1 1 ri lUinp — ruun) 

if ttpla.id < 0) || <pl»_14 > MkX_»XM_x»n < 



xi«f_idl, 



tor •»•*• XmwIUk plo.ldt *J i 




ptypo - pl»_ if p« - ut_X*P*T* 



*oy - <pt7P* « FM_Tm_in_omrT) I placid, 

if <1b »io — «jrgh(dofloltlo» tjM.>M h_tafcao. koy, *4ab_pid) — rwjtn ( 
l»_9»t_pl»_typ«_»tx( pia_typ»_«tr , ptypo) / 

H_taM»_HMM*(Bm.llK, -lmtormoj. statlataz triKi larval id plm (rii.tyyti %a pla idi %d) of t iitim i »« apoalfiod- 
pla_typ*_atx, pl»_ld, 

^_lwMMW.ilMfd ■ >dTico_i»fo_otrif I i 
Mtm (Uf_OMi); 

pis - to.mtim.i il i ii^ >plo_fcaolo|dap_pld1 / 
if <pia — NOiX) | 

!■ — ■_— — «)•< «»W_NW , *1M«M1 onoxt pis isfo if )< 

ntun <LM_EXKO«)/ 



Plil- 



if <i — KAJ_ LOCI C.STATT > f 



llloajaJ lofle tiImi %d i 



} 



IttUI <1M_E 



<i*j>_ptd_ptx - fcAori»ttJL»»->«^_pid_t*»io[«i«o_piai y 

MV_T«llM - ljB_«*OX_t»_i»_i*9iO_iOV*i_M»ti] . lM_V«X«MI# 

pi»->aia_fciao - Utl—.U— / 
•vitek <dab_pld_ptx->pla_trp»» I 

C1M IW: 



: i > vhM tkt UMI c«ll« X»_j^jrin_T*iuo_a < } 

V 

pia— >ow*_Talu«' - mf_ Ti l w / 

CtM IO: 

nrltch <dab_jpid_ptx->pl»_el*a«> { 
ctM DATA: 

if <pia->i*__ii**od — t«o«) { 

if (<Mtr valuo f- pla->la_valuo) | | 
(pli->)n»t^mt tlMt — TRUE ) ) 
tTpo_or_pia_cfcaooa - DATA_C»C.- 

piar->la_ yla a i - — 
} ol— ( 

if ((Mv.valw !- pl»->la_val**a} || 
<pla->1«at mm float — Tmren { 
tTpo_of_pla_ch«»oo - DATA.__C*C, 
pla->ia_lla*vad - Tltux. 
pla->la_valtaa » M» VOl«M/ 

laatoaco_aoIoc*od->data_plB_c»aaaja_t 



XT 
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13331 
_J334_ 
1335 

jp_ 

_1337_ 
_133» 

_J34d_ 
1341 

134o^ 
_J347 
_i3*B 
^1349. 

1350 
__i3ff_ 
13S2_ 

1354. 

ZT135-SI 

_J3S7 ■ 

13<9. 
, 13*0_ 

__issr 

if 

Ai 

-IS- 



1377 

_$T 

11 



_JL3«6_ 
1397 

1400. 
1401. 

140S 

1409_ 

_1412_ 
J4XL 



JL414 

J41 <-. 

J42D 
, 1421. 

1422 
JL*23_ 
JLfC* 
J42T 
, 1426 

1 1428^ 
1429" 
"1430 



143T 



if {pi*->l*_Uak«*l — nVK) 1 



IX ttwmr TtlM t- pin->ia_Tal»o) f I 

UJf uC_|ll_rtllIi - EYAI_OR_STO»tr_C»C-/ 



pi»->i*_ 



*<naxXXMC XSC, 'launal aiawlatox vaxaiagt aultipla 
0»timltio»->a*l_plcJ_t*tol»(<iAb_pid] .mm, 
la lutiK* Ml«c«aO>>o**lca_jiaf o_*trlM) y 



CU19 M ob aral plat *■ of iaataaca: %s* 



(pU->)«t_M«t_flo«t — T*Ut>) f 



pia->*a llakod - T«ur, 
pia— >t» nix - »*»f_-»*l— , 

£+1- Imiti »«l«c**d->«T«l_pl»«e»«»9»_c««— w 
iti* Tlaaat caaao* • la iaat*»c*_aoloet»*- >«-ral_pi»_caao 9 «_liat/ 
JilMUan Mlictid- > aralj l»_chi»9«_li»t - <S*i»_pia, 



caM EDCE FUI: 

if <piaV>l*_liafca»± — 'I ROE J I 

if uaavjvalao t- P^> 1 »- T * 1 !£> Ji 
mt?MMt waat float — TKOC) ) 

t}fi%t>i.:cta»i. - cvw._on_sro.x_cm:, 
pl*->ia_yalM ' 



' dm t initio*- >da b_p id_tal»l« I aato_p id 1 

if (iiw TtlM I- pi*->iB_<r«lu*> I I 

(pt^>j«t.«Ht.fiNt — rmyji 

tTM_of_plB_CM»>* - CTAL_0»_STO«Z_C«Crf ,___ 
ii iMti*c«_»«a«ct^*- > •a*B_«rrai_or_» tor«_p la - TKflC/ 
pia->ia 1"^*^ - TOTS/ 
piB->lajvalao - aaaLValwa* 

-M>la l»fT— **a«ctad->atox«_pia_c*«a y_ co»» t/ 



t Of lMUKt: 



If < ta_lMtMC«^»tlKi 



•>atoxa_plB_ca*B«*_li*t — -1) { 



■ IB i fpiiTTiiiiji - l»_l*«t*a««_aoloctaOr-> afcoxa_y ia_c a ■■ »a_llBtj 
_4_ia«Ha^_a«la« tad- >aWa_pi»_eaa»oa_llBt - o4ft_pld, 

1 **** * . im iMtaaco_a«ao«t»o>>a*a*ajiB_cfcaaoB_llat/ 




if (Hit ladn — -X) f 

/*-:-*M«OTlv.:«t of ill»it;-i*/ 

pl»-> i*put_c aaaao • lm_tm 

«toro_piB caaao*_liaty 
li^lntir».'« 1 " , »«* ,> « taM pi» c mm w list - d*b_pldy 
1 ml mm f 

pia->iaPot_cB«»90 - ia_iaataaca_oBl*ctad>-> 
»lB_ubltiFttr_l»lMtl->laMit.cauf«/ 




pi»_t*a*olpw_ladoxi-> lapmt,c »aao a - datojid, 



•lataxaal aiawilator 1 



siBO: eaaaot Mt ▼«luo ou la pis: %a of iaataaca: »«" 



daf iaitloB^>daJb_pid_tabla I dabjpid] .aaa*. 
la_laataaca_a*laetad- >d*»ice_iaf o_atr ing) 



) 



l»_iaataac« aal*c*«»->*oet5ar_ftlo t» NULL) I 
< tTP»_of_pia_caaaao) C 

MM MTA_CK: 

ctM ~ VAX 0« ST0«_CBCr 

**l»_i»at*ac«_»«i«cto«*- >f i«_ca*»oa_cotiat/ 

la ii^taaea_aia.c*adw>iaat_pia_ciwaao_tia» - lai_aia»aatloa_tla», 
l»"iBataa^_aaaocta*->tTPO_of_pia_caaao* - _* n W < 2 6 ' __ -,. TT _ % 
if (!■ s«t Vaetor awT fart la_tn«fBco_— loctod, o4b_piq> ■* rxiUKg) 
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fal^^ gW SOURCE PROGRAM 

^^^^^^ sO/sfil.c 



1x20x53 pm 



PAGE # 

13/36 



SOURCE TEXT _ 



if C 
1* < 



l- 0| 



<IMJ 
(LM_SOO 



. O) 



Uituet or_tauit_i<l, 

• F i»_ia, 

Iowa 



l9Md lo*g 



DCriMZTXCW.ZKfO 



•pi»/ 



6a»_pl6' 



• ifdtof KMC 

" ^T^S^U'-i* w±M ctaM.(M. 0X«X, ©X%X, OX»X, ftx«X, 0x%X, ©X%X, ©*»X)\tt- 
vmlmm, <h+l*7^*Tr*> mtm, t.yp, »«) >' 

1 

iMdlf 




if ( lmJjm*.j*Laj'1'—-*rr* — -1) I 



>::. *M< ::;t«^' _ 



If <lBli^lc.M^JMp_eoiHft — 1) I 
If 7l»_»«r i gT_lxiytc_XTy i_— p < l — 

i r * t ** r * CXJ, ~ 




w cauet <rMt« TOM il w» fa; 



tf.fi.ifclM - l-_^_14_ti^i 



-)«-f.wi/ 

0IB) 




<void> la iMtacHli_lMtuM.Hl«ttd)/ 
i*tur« <LK_OUW»)y 



If <1> HiUMi ~l*ct**J->f«t:_pi«_ck*.^_c*ii«a PAIS*) [ 



t lMtBMM/fiUlt Id: W 1 




- la lutiiet. 

if <<l*l>_pid !- -1) I 
pia - 1b_1mUm«j 
if (pi* — nu) f 



li«t - pj»->out! 
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SOURCE PROGRAM 

sG/sfil.c 



DATE 



5/23/89 



1x20:53 pm 



PAGE # 

14/37 



SOURCE TEXT 



LINE 0 

-ft 



. l»_to_u»*r_loglc_l«»-l_»*P [pi»->out_T«lual / 
•*TP - piw->*TP_***"T/ 



it <1 
1 



owuSTTM-li^jia.ci-^lxx, %d, M ( %d, %d. M. 




•▼alua - Is to ua«*_loaic_l«Tal_s*p|LOCtC_01/ 

*ml» - 0v 
•*TP - °' 
•MX • 0| 



f if oar ! 

" iwuSJST-aiVt-pi"-^*— %<s » »*, »«• *sy: „ 

« P li_tTP«' T Pi»_"» •oal.y_t T pa, ***P» *»**>>/ 



IX (trior coat »• 0) 



if (imlH .WM t t- O) 



1» -.t »1b vain* 2 ( ia»t*aoa_ox_f *ult_ld, pl*_trn**, pia_ld, valiM, 
~ ~ oal«y__typo, wim, t», mx) 
iaa«aaca_or_fault_lils 



1 lasoT 

c3 m 



loa? 

iOM 

loa? 



pi»_*TP«/ 
pia_i4/ 



•*ol«T_typa, 
•mis/ 

•*TP* 



Piw_zirro 

BCrXHXTZO 
a_loag 



•pia, 
•oafia 

ltay, 



pi»_*TP*_«« t « J ' 
HfOtt P CTOC 

" DSxwTT-li^t-Pl* »al«a_3<%d, %d, *d. ©*%*. Ox%x. Oirtx, 0*%*, Ox**J\»", 
" iaataac^or"f ault_id, P i»_typa, pia.id., Talua, 
«aXaT_«TP*' *YP» ■*xl>/ 




~1^50: it (l»_9ttjli.«i^-*IP> *- crr_PIW TAU7T_2) i 



• Tata :-i7t''«M : tiz^ tiM-i-idKt^i ^wi l •t b tf ;itt;-ic»a^ , 




.at)-)-- 



if < JLa_lo9ic_la*al_aap_c©uat. t- OJ { 
if ( la_loaic_l«»al_a*p_eo«**fc — 1) I 

it fla ▼axil y_ioaic_la»alja«p< ) — PAIX.TOE1 
Xtuxu < W_CMOf ) / 
) «1n < 

Ui guat*a_.««»*9« ( »*0«-KSC . -iataxa.l 
ratuxn <LM_CJt*0*>. 

I 

if (la apacitr_l»«taa€«_i<I<i»*t*»c«.or_fwat„lilj — XX. 



laeoaplata/aiasiaa logie_la*alj»*p aaaeif icatioa- ) 



;| * w«»att I»* MOT for PAOtT uri-i -^'CMiot. cr»it»- WIT If ti 
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4 

:*« 

J69*! 
1697 

— l«4T 
~1 700 

fc$fc 

170> 



HIS] 

70> 



J711 

.1714. 

1715 
171* 

37171 

\1itsl 



173i_ 
17M 
J7«Q- 
1741 

_1742. 

~W 

1754_ 

i7ir 

1756" 

~i7sr 
i7r^ 

17: 

17< 
I7t. 
Li7«t 

1767 

-ST 

177< 

i7rr 

33 
dj 

_17E2 
_j785 

17S5. 

"1717. 
. 1718 
""1789 

TIT*)" 

r 
i 

f 



if gpto.ld ^»l. |i t < ^ 1 ^ w S*-SSsS > LLx>tor •rxox: la^aXld pi»_ld= %d »p~ifia*-, 




tmj, fcd*b_pid) — r*xsi> { 



l.<r*Xld plB <pla_*Tpa: %• pla.ld: %«> o* l»»t** 



%m *p«clflad* 



»ra_pla> I 



if ( l*_l**t*»ca_aal«ct-A->«w*pa*_r 



(▼old) l»_«T«l_U»Uie«|l 
(LM DOM)/ 

} «1m 1 

if 

, <LM_K»KM)s 




pla lafp »laaiaa-), 



«d*Lay_«ppa - pi*- >d«lay_*ypa/ 

• pla->ala_dalay/ 
•typ - pl»->typ_o«l«T/ 
•max - pla->Mx_dalays 




*lfdaf 1 

" iSlSS?7iiii^_pl.^al«-_a<XX ( XX, XX, %d, %d »d, %d, *d,\a- 
•▼alia, •dalay.typa, "■*»>>' 



dlt 



It (w»rala5_co«at i- o> 
ratura (LH_KMBrXMC)/ 



nturi (LM_»D< 



OCPtMXTION.XMrO 
XNSTAMCE_lMPO 
XMSTAMCS XKPO 

vmjtxv 
rxxx_wpo 



• c«at. 



•Clla laxojptci 
dtt_cwat, 

1/ 

u*«r_pid_c©*at.> 



l_dalay_llafc_a: 



•ltdaC DCBOG 

" «lSTr7(-iilaiTa_-od.l«x„at«t»<%a)\a-. Xila.a^)). 



If <ll»_al»_»arifiad) < 

Im^mumjmmmmm^mf 

ratura <X*_CPJM 



l»_ba?la_andall»«:_sMal«a< ) aaa aot pat toaaa callad-), 
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SOURCE PROGRAM 






DATE 


5/23/S9 


PAGE # 


UNE# 


I989H 




sfi/sfil.c 






TIME 


1:20:53 pm 


16/39 



M.99 

itoS 



itaT 

_i«2i_ 

_1822_ 

— ia H-* 

182^ 
lS27_ 
_J82*_ 
„1S29_ 
183©.. 
1831 
T832 
1S33 

— jg£ 

dSSL 



851 

4 

~l8S6 H 
.1157 

1859 

jof 



la**., 

_1871 

JS7?_ 

_IB73 
_J 874 
!87£ 
187£ 
, 3877_ 

_1«1_, 
J8% 

11 — 

:*» 

_J'J 
_i; 
i: 

jaws: 

_J.890_ 
_1894 t 

HB£ 
dig: 

_l»L 
_]90^ 
_1903_ 
1904 

Zlv&C 

1906^ 
1*7 



910 



9ir 
r 9i* 




xUoMao" r M*X_STK1IC_L8>I6») — rAILCTtT) 



opu U Tt-Mt tllot to tor writ*-. 



/* <fco-fy tort* **mm*<*f. 

wrlto_lo»g<l»_oa»o_oo*, *>* 

/;# mvwm tW canwt . «1* 
/*:•«•■ looie . . . 

« i^iSo**! S - loWwl i«o»«l* < »i ijB - lo 9 lc - 1 *~ i -" a P t 11 * 1 *- T * lu * > ' 

i 

ZllO.COUBt ■ 0/ 

f ilO_in*0_ptX " l»_fci»l»«_t H«„ptlT. 

whll* (£ilo_i»xo_otx t- miii> I 
++£llo cooat./ 
f ll«_i«to_ptr - f to. 



•Tlt*_ChAX(l»_l 



•_oo*. Xllo_o 



fU« i»fo_ptx - i»u*i»±»§_tlloj*r# 

wfcllS <211« lafo »tz f« WU) I ... 

vriu_.tot(li5-t«_~t f tli._lJ.*o jtx->l^»t**o«_1^1 / 
Cor {I - 0/ (o - f ll»_l»X©_p*r->»«— {II) »- \° ' **M « 
— o_oot^ e># 



fllt.lrtojti 



«zl«o_eo«x(3JB.o«vo_oofc» e)/ 

If < 

xlloolso - O/ 

wrlto L .loo9Cla_oovo.ooe r moUn)* 

tllo i»Xo _ptr - tUt.Ulo. 
1 

f llo couot - 0; 

Silo ia£o_ptr • l«_woctox_rilo_»*ry 
vtoio crti«_i»ro_ptr i- mu) t 
■MtUt.couat/ 

tllo^lofojtx - f 10o_±oxojtr->»oxfc, 



tziloolxo) — r&xmxz) { 



wxlto_e»ox<3»_< 



w_oot. xllo_o 



f llo_l»*o_rtr - l»_»octor_«lloj»*x# 

ir»U« (211* l»fo_ptX 1- NDU) 1 

vrlfco^-0=rt(lir-*oo_oot, rilo_i-fo_ptr->lo»t*»co_id) , 
tor <I - 0/ CC - xllo_iBXo_ptr->»o»» II}} i- «\0»/ ~1> I 

vrl«o_c»or e}* 
wriu.ctarda.Mft.Mti c)/ 

" «^»«-*"---"-«ig:-2£5S:JSi:^Sii M i M , - rum., , 

rilooixo - 0/ 
vrlto.looo ( lM_**v„mmt. t xU o l w}/ 
Xilo_iMX©_jp*r - fllo_lmXo_p*r->»oxtj 

la oorfc dof loot Xault(ls «o£ ldjtool*, l»_l»«t_l<a__t*bl« , 




fox fl • O/ 1 < l»_aof_K5_t«bl«_»lXO.- +♦!} f 
OoC - l»_<lof_ia_t»tel«IlJ / 




/• uw Ik 

umx _p id_coomt 
«clt»„»oortit 

<OT (1 - 0/ i < KAX_rS8Jt_PlD_MA5«_TABir S ITE ^ -M-l} { 
UMi jidjtr - «!•£-> u*«r _^ld_h«**_t*l>lo [ i ] . 
vallo (u**r_pltJ_ptx J- MUU) { 
wrlto_lo»c< l«_»«*o_*«*. «oox — 
write loMlla m«o Mt, ooor_pld_ptr->koT) / 
uWr^plo^ir = «or^ld_ptx->-o«t_io_b«cJtot / 
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igbt!t9S9p 




SOURCE PROGRAM 

sG/sGl.c 



5/23/S9 



™ 1:20:53 pm 



PAGE # 

17/40 



SOURCE TEXT 



3IS: 



,d*l*T l*** < 



..ooiay.ii**.- 1 * 



yi^TS—fc W uHUii t ■- ?«r MCI ,h«*: t*»l* •■try; 



at ••) NOXX) { . 



> 



irit* iSSlM iiiinr _aiiy_c«Mt) , 

rmlTttiw* tit **Ur* Mik Ubl« •/ 

ill ilwiiu tor ik> feu* tikU.Htir;^ 

' . " .17 — ._ . ■ ■ - iuu« Hit «l Ml 



nt ••} MOU) { 



ii.im «t, rt«jtr-) un f w< an»r.» i i p » f«», wi'» t / 

(•i«-_ptX>-> 



fox li - O/ i < 1» <taf ld_t*tol»_»i«/ t 
oof - la ©»f id_fc*»l»Ul/ 



if <A*C — Wtt) 




) 

tnid) l»_wi*o_f lXo_oi«< l»_o«*>o_oofc. t il— — >/ 
(void) telOM<l»_tm„itt)/ 




•If oof 

If <l»_aotoug(ll ) { 
— d-l^ro 



(tla TorifloaiC 



lis^MulMO *»• »ot y«t I 



If (Jji_Ttxify.i«t(m« 
roturo ( LM_CJt«0« ) ; 

lat_MVO_aot " MVZXv 

If ((!■_• 



I <LM_E 



•fUMlM', KAX_STRINC_10#CT«> — FAX LUXE) 



■Mi Op*B MTT-Mt £11* : %• for XOOO" 



t id V 
=2i 




LINE » 
2039. 
2120*0- 

dSk 

BP 

205l_ 
_ 2052_ 

— ^> 
__20S4. 

_2055^ 

_2os«: 

2057. 
_20S>_ 

._2<*1. 
_2062_ 



(void) r clw t 
ntiin <«■_■■■ 

1 

if <!■_ 

(▼old) fcJ 
ntun czifj 

c1am :«11 
villi- <l-_fclai»« 
la clOM.oi. 



srr v**sxch__id> ( 

EXJKW MSG. "*i*»-tc_*d 
SAVE SeTJTOSXCW.XD, t*«p), 

!»# 



£mUM<(l(W9) W<_Aia._OCriKI TICKS ) — XX_CMOft) { 

St**** - *"*'' 

aatiy *^ >« « ux — : xil*« V 

. £H» »fcr I- MULL) { 

la tiaing_ril«_pt-?->i»»fc-*c*_id) / 



/• <OMt -IX 
trull* <l-_i 



-iff 



:-85r 

Z2P»- 



_20$?I 

2097 

_2©9»_ 
2©9?_ 
"2100 

_2102 
Jig. 

_2W. 
_2U0_ 
_21U_ 
_2U2l 
-.2U3L 

~2fi£ 

_2U?_ 
2120 
._2121_ 

Jit 

~2I2fT 
Z2I27, 
_212|L 
__212*_ 

_2130 
Z2I31 
_2W2. 

_2m_ 

_2!M 

_2139 
_2MP_ 

zM 

_21*3_ 
2144 

21 JC 
_2147 
_214f 
_2U9_ 
2150^ 

*2i5r 

2158 



jM tUt Y*OtOX fil«* */ 

"fll^jtj t- HUXX) { 
I <i-l*t* f ll«Jt»y_id < *- l»_--c tor_f ll-_ptr , 
- l»_T # ctor - .fll«_ptt->lB«t*«c«_lil) < f 



If (li.cMcfcJlto, 
x*tur* (XJCjEnn 



«lx*< l*_*--»_*- t . Cll-n*—) — LKJ 




U*lt) — IXJU 



<1 - 0/ 1 < 



MKK Z06XC_STMrC, +*i) { 

-— -.taap).- 

:_**»tij-u**x_--lu* « 




/* ~*« taiga Tlala? 1 
la tiai»g_fll*_ptx - Wily 
x**d c**x<la_**--_*-** 4fll«_c«»t); 
Cox 7l - O,- 1 < lilajcouafc* ♦+*■) i 

*( la am_Mt. *l*»**»c*_ld>/ 



3-0, 
do I 

tMd_ckar( la_**-*_»* 
1 wall* <c i- *\«*>-» 



*cl/ 



xfll*MB*. l»st**-*_ld, 111** I**) — FAXLVKS) 




la -*et*x_£il*_j»tx «* Wlli 
z^d ctar(ta„MW,at, fc£ll*_COVat:>; 
I« (i ■ 0> 1 < flX*_e***ti ~i> < 

x**d_»*or*<la_**-*_***, fcla*ta»c*_i<l> , 

3 - o, 

do ( 

x««d_c_*x(la_«rr-_**fc, **># 
xtU*»***C3^! - c; 
) wall* (c l- •>»••»/ 

x*»d loa«(la_*oo*_o»fc* fcfll**ix*)i 

if ra Hinfl aad imrt fil*<-la ▼octar__fil*_ptx, 

* - - " afllaaaa*, lMUie«_ld r fll*«ls*) — PAXLVtZ) 



/♦••oat'ta* aflaitl—: 0i M fr *Tijir^ 
x*^a_»bort ( la_«*T*_«*t, iatf.cnR)i 



/* 9*t ta> la*t**e*/ta*tt: ;V 
rMd.«hort(la_u««_Mt. fcia»t_c***t>/ 

fox (i - 0/ i < l*«*_eo*at. f 

if <la -**tox*_ l* - »wr* ( la_**-»_— t 
xoturs <iK_tn«h 

I 

la d*f lnifcloo_-*l*e*o* - WTlXi 
la l»»t-ac*_**l*ct*dl » WU. 
la~l«»t_d*flnltlOD_l«_»»»cirl*i» - -1/ 
lallast.l-Bta-ca.ld^-F^-* 1 * 1 " 

if «««xrox(la_»*-*_**t>> t 



el*«z«xz < li.MVt.— t>r 



x*_q 

rttura (LK_CMO«)/ 

J 

(▼old) «clo**(la_ 



L iu6, -*-xor 1» x**4i»g xxoa **T*-**t tU*i »« auxl»g : 



W_Mt)i 

tot comt. fcw-x»l**_' 
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DATE 5/23/S9 


PACE# 

19/42 


TIME 


1:20:53 pm 










If (itrcwt fll«ptr- >»«»», cll*MM) I- O) { 

- - - <u_«hcwrt) lMUic«_or_f«ult_ld > . 
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SOURCE PROGRAM ■» 

sfi/sfil.c 


DATE 5/23/89 


PAGE # 

20/43 


™E 1:20x53 pm 





«fc t- oi 




ic ria __ i* » i t f il«< *2jB_tl»i»g_« il«_p tx , tt 

XX C ■■■■ w \ u _I*ar*> l»«t*«c«_or_t«ult_Kl) — rxiLDK) 




la <ft«f id tablet la lm»t»»c«_»«l»ct«4-><a«f_ld]-><4*nc«_M»» f 



lM_l**t*«e«_«*l*ct*a- >d«Tic«_UJ to_«tr lag) , 




If (vtnl^_cowt t- •) 
Xttim <LK_«MOfX)tC)/ 



Ittuza <UN_SOOCSSS)4 



1» loop_^*tt«r»*<l»«t*»o«_or_t«ult_ld, com 
- -- lwtuct.or.f «ult_ld^ 




la jut^*fcwt(i»_iMUict_* 



>toox_l»*fc_ld>/ 



if ftte •*d_p«*<l»_im«fc*»e»_»«l«ct«a->box_fa>> I 
ntuh < lk_ewkj« ) t 

if (i»_5^_i»to »- u»»_rrw_Mis) I 

1 j mjf^ jj ( EJtJfcOft MSG? 

Mi*-"*' «xror: wro»g r«ply x»c«iT«d fro* moOmimxt %«-, 
lajtef _id_t*i>X« t Ix.laiUiet.MlK t»d->«i« f _ld J -> sr *t*a_p tr~ > b*m > > 
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SOURCE PROGRAM 

s£i/s£il.c 




5/23/89 



TIME l:20t53 pro 



PACE # 

21/44 



SOURCE TEXT 



-SfflL 



240 

z§£ 



roister I**TA*CX_I*rO 

it KUittMt or r»ttl*_m »- ta.iMt.i«* 



i«i*d> I! 



*C KiuUM or (ralt.U < •) It 



lrolld iMtue^fwit idt US ipMlfM'. 

laa«aaco_or_f ault_ld ) / 

•taaao - lajMt 14 ublt(iMtMw.or_« ault.idW 

^iSSl^I'IIISltor^lxxox J i*ralld iaa*aaea/f aalt id: *d apacifiad-. 



L i».t*»o. id_tH-ciri«a - iaa*.»c~_or_f«ult:_id, 

( 



a<laa«aaco_id) 



PIM.ZMVO 

ioaa 

u_ai 



•piav 



UMftf WWC 



if <tia •i» - *Mifi«a) ( 



la laa* iaafcj»ca_id_aaacl*lod " 

^ - ~~ - ■> t . it a innii 



it <iMtMM.u — in_MJ._attiwrn > { 
La* - 0/ 



EM 



liit*ae« - la_laafc_ld_ta*aatil, 



>2J 



2504. 



-Mil 

~2sir 



if {woansja 

CMtlMM 

If f lMUM«->Mioe.tai.lMt.U — -1) t 

If 7 < rat - la_ra— fc_i*at*a«. < ( loog ) i)J — 1MJ 
ratara (UC_BBO«); 

) 

ratura (vat.)/ 

^^iSSS-iS i-'L' L^_id_^»i._.i»«) > i 

tejaai ^UUrwl alaulatar a 
ratara ( lm_c«*o« ) / 



lHtowt - la_iaat_id_t*»Ao ( i** 
if c aocps.m *tamce ( iMt«aa> g { 



_idly 



) 

i« I 



(LM. 



»_id); 

« lMt.ld t- -1) | 
SOB NSC, M 

»_id». 



a: lavalld 



laaalld iuUM* Id: %d apaclflod-. 



i rtMt a fault/ faalt Id: %d». 



r* ftalaaa* all X aalta asaaclatad wit* tfels iaataaea V 
fox (i - 0.- 1 < 1» iaat_id_ta*la_aix«; *+i> { 
taaa -. la_ia«t_ld_tal»l«li) . 

if <BOGM_IHSTM#Cr<««a»)) 



if (taaa->aaaac Da»_i*at_ld — iaataaea->b©«_iaat_id| { 
ttlXm rol*aaa_faalt<<l©««> i) — LH.EMO*) 




LINE » 

„_25«-, 
2520_ 
252I_ 

JTZ322. 

_2523_ 
_2524 



=%1 

232T 

0ft 

^2531? 
2532. 

2234 
2335 
253^ 
12537_ 
253*. 

US: 

"2545 . 

254^: 

""2547 
H ~254S 
2549 
2550. 
2551. 

Z2552. 
2553, 
.2554, 

25sr 

255C 

2s*r 

253*" 

St 

— 25te? 

2543 
-25*C 
Z25§£ 



SOURCE TEXT 



M 
2570. 

.257J 



(u atH>r** ) laititt o" - — 

iOOO_« 



)lMt_ld)/ 



j^_out*«*_lMt„'»-o*or ( l»o**oco w ^ 




ntuza (LM.CUtOKW 



r->bOK_fdlj 

If (lis •a>d_pu«<lastaao*->bCflc_r4») 
zctuxa <XJ(_EMKMt}, 

If (la oat l»t( ) t- Hr$ET_I3»ST_Mf 5 > f ...... . - fl J ^ 

i. TmTn. mi ititrrr* »—= orror: mm xo-ly roeoirotf fx©» 

return ( iK_ZX*am j , ~ 

If ( (rot - la ^qiMMN»_«rxo»»<>> — I*_W*0K> 
r.tuxa ( LK_tUOi ) . 



out. count - lo_90t_**ort.< ) j 
£ox — ( 1 - 0; 1 < out_eou»t,* •*+i> » 
pm bo • l*_9«t_»*ort( > i 

plB - to • t* MOO- > »l»_t»tolO ( plB.SO 1 

pl*->out -value - 1»_9* t_c»*r C ) ; 

1 



10_*i**Al*tlO»_ti»0 - 0/ 

return (rot)/ 



25*T la_loo_teet_'r. 
~ lo»g 
loo* 
eku 
t 

rxxx_iwro 



ri( lo*t*oee_or_f *ult_id . 
iMtuc«_er_t«ut_ld{ 



»lilo_ptr/ 



2S**T 

25*1 
25*9 

J §?q 

H2592 
_2593. 
2594^ 

25951 

2$97 H 

2S9« 

2599 

2600 

__2602_ 

:2604. 

2605 

26*T 

2607 

2608 

2609 

— 2610 

,-|t 
2614 

3262a 



2622" 
_262J 

2624, 
Z2625I 

2626^ 
"'2627^ 
Z262S. 

2629 
" 2630_ 
„2631_ 

2632_ 
_2633_ 
-2634 

263T 
"26361 
_26377 



» If dot DEBUG 

»««^ii-:io^t«t ~^(»j^, 9«>^- ; 

lMUaMjor.Xiult.ld, cooMod, filaa«ao)>* 

} 



it <tl»_«i._verilled)< 
2ji_o^iouo_aooM90<K*~' 

it < l»_»poclf T_>*f t eec 
(LN_HUK>«>, 



(ci — n il ) { 
case LM_ioccn#c_orr 



_id<iMt*»co_or_t«uit_i<3) — uijaao*} t 



If <!■ iMtJU^_ieleetaa>0»e*tar_file 1- K«X) I 
I»_out»%it_l«»t_Toctor ( li_lutMOt_nl«toa) / 




it («txc»»(fii«_»ti->»*Mo, r u ■■ ■ ■■ ) t- Oj 1 
l» iMt«oco_*«i.octo4->'roctor_tllo - wriX, 

1 •iTii.t.oco «lectedOvector_tile - filejtr->til».jtrv 
roturs (Ut.soccESS)/ 



1 



J 



1 that tW 1U< 

MUWWt til*. 




roturs <LH_OWO«), 
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r»tar. <UC_CB«OK>/ 
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mmmm. 


SOURCE PROGRAM 






DATE 


5/23/89 


PAGE* 






sG/sfi2.c 






TIME 


1:20:56 pm 


1/47 


UNE# 






SOURCE TEXT 











^1 



m 



-ft 
I? 

r 



3i 



97 



48- 



110 

4j> 
BE 

11*7 



119 



flBCludO <«tdlO.*> 

•iaeludo <otyr»-*> 
•laciuda '«—■.>' 

llKlud* 'MtMCt.! 1 

«l»cludo -l»_»fl.fc" 
flacliate -lafi.fc" 
llaclutb 



tlacludo -coav.k- 
ilacludo "glotoala.fc- 



ottora eMax «l»_»ailoc< )/ 

mtttMxm ektx m lM BloadcoJ t in 
rnuzi void la 1 t_»*r » { ) j 



loag 

XNSTAMCZ_I]ffO 'lMt 
lo»g rat. 
u_»kort 1/ 



I If oaf 1 

If (la.daftMtgtU) I 




1 tot yat boon c«ll«d a )/ 



if ( lutuot 14 — uc_JOi_mxrA»*cra> 1 

for (i - 9 j t < l*_la**_to_t**l.«_«txo, { 

iHtUM - l»_iU**_Kl_t**lafll, 



if <aoevs_ZKSTMiaB(lM«m»e«)) 



(lM_IJUKNt)s 



If ((lutuct id < •> || 

( tiituct.H >- i»^»a*_itt N _*aM.o_aixo>) { 



xttun <IM_B 



lataxaml alaulator •rror, larralld lutuct ldt M avonlflod", 



lutuot • l»_l*«t_l«S_t*tol«Cl**t*»c«_ld) , 
If (HC«S.ns7MICK(lMturan I 



I _ _ 

Xa_put ihart(iMtMM>>beiK.lMt_ld); 

0»_pUt~CMX ( COMMjd) t 

if (Tl» Md_pvt( iMtun->beK_td) } 
ntun (ix_aatOR)/ 



if <l»_oat_lat<) t- mOf_rCST_AKX> 1 




if (3-a_daoug[l] ) f 

OntXKTT I ( - Ja_l»qulx«_m»Wl«r_li»t < Ox%X, Ox%x)\n" 
iirtir of MiMltit, Xlst_o£_aod«loxa)), 
1 ~ 
foadlf 

elaax_axxora( > / 

♦liot_ofj» 



if ( Il«_«l*_v«xiriod) f 
_ ■ — 

roturs (UfJEJUtOft).- 

for (i - 0/ i < MAX STSTEM_TA»IX_SIXr. ++D 
if (la a»oalar_liat_bu£ [ 1J I- HULL) { 
DFHEEd* »oOalax_liat_buf ri] )/ 
l-_«ooolor_i. iat_toof ( i 1 - KULL, 

•Maabox_of_aodjaloxa • Of 

for (iadax - 0. 1 - O/ la»_aya.i 



i_quouo_M«aa9«<EUtO«_MSC, •iatarsal alaaUator txror-. l»_bagi»_awoalL»g_»«a*ioBO fcaa »ot yot I 



_tablofil t- WU; { 
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SOURCE PROGRAM 

sTi/sGl.c 



SOURCE TEXT 




L 

It ( 



11 a^siii^,^™-^^ -° 

llat.buftU))/ 



tor (i -~o,~i < • 

D»*XXTT< 



.llat.bufim)/ 



it («rxor cowt 1" •) 



t- •) 



«icd«f nans 

if <l»_4ft«to«9(ll> f 

— - - — — ^ | » j — ■* — ■ 



I(M f afctritowt», ▼*!«■•>)/ 



MttST* ( zSijemS } / 



IS 



*iM«t ocaoc 

It <l« j1 i fcn if3l) ( 

— <t~— J 



->««), 
■) f 



c<XX, *d>\m-, 



li_puMU«{ittrltet«, 1 '""»"' ) 
Iom •ttrilmt*; 



•lt««£ SCBOS 

It (i» , a«b> i i | Iil ) { 

(•* 



el««x_«xr©r*( )/ 

If (tla mim_ymx±timA } I 
Xm quwt »••»•*•< *«» 

zttun < LM_ouro« ) t 



c, -IiUihI *isul*tar < 



la quw* aMMMfnunjiK, ■o»««r ■■■■ ■■■■ ■ " 

ntnn (LK_13«0«)/ 
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SOURCE PROGRAM 

s0/sfi2.c 



5/23/89 



TIME 



1:20:56 pm 

... * ... -. — ■ . 



PAGE* 

5/51 



SOURCE TEXT 



1 

cl««T_»xtor»( | s 
it Ctla_»ta_j 

]SJ(IMMM 
tttun iSMJD 

} 

•▼alaa — 0/ 

la («»0«_l«SCr w> i 

ratura (LK_tWO«)/ 



_MUlOI() Mt y«t bMM o«U«d'}; 



la c a ao aa _coaa< la.T'^J 
l*Iput_lat( IMQ_FAK_OC> ) / 

lM_pUt_i«t ( fM.»*« > ' 

if < t l»_*xi_p«t( ]g _iytw_— l«cf<t->fd) ) 



It <la_a»*_iatO I- XHO_»AM_A»IS) | 




•iatvial trior: vxo»9 reply xwe*! 1 *** £*«a aooala: 



3£ 



»lf«taf OCBCC 

If <la_6abua(a!) C w 

DrmirrTt (-i»_iwi»4jr n. xx. 



la_l»qu±xa_pal ( !*»•, alat:, .ttxitouta. ▼«lu«) 



I If Oaf DCBVC 

12 <la daaaatl 1 1 f 

1 

•aadlf 

el*u_tttor«( ) > 

It ( ll»_«l»_-TTltfd ) I 

la _ q a a*M _ a»»» t«i a< EK»0 

xatura <LK_n»0K>* 

I 

-▼*1U« - O, 

it <i»_«yatw_Mi«ct«d-- mnx) t 
l»_yiaa«_a«« > ia«yCT»o«.J<ic, -ae 

) 

la_ctooM.eon f l»_»yataa_a! 

la Jit l»t( IMQ_PrL_00) / 
l*_put_i» t ( lut > I 
la_put lit(alot)y 
2* jut_Ut( tttxllMt*) i 

it <ll» - .«»d_p«ttl»_«T«*«- 1 



i->ta>j 



->td)> 



it (la_oa<fc_i»tn !- I*Q_»EX_MIX) t 

ja MM* — m ■ < PW»,W6 , "lata***! < 

xatuxa (XM_CXJtOK)/ 

»C11 — 



raaly : 




tifdaf 

if <ia_d*buoiai> l 

~ — — (<"la_*- 



ratuxa <r*t)/ 

1 

la iaqulxa flwtct.lUK aiH ■r _of_<wlo», li«t._ef_a«Tica_Di 

~ li*t_of _<Wric«_M»M ) 
loag »auato«r_of_(a«Tit««. 

ekat **ii*t of _davic«_»*»*» E 1 4 



**aaa_j»txv 
rat; 



lifdaf DCBDC 

If tlm aaaaa fl 1 1 f 

DMimTfila iwptlxa <j*»ica_ll*t< Ox%x , 0x%x, 0x»x)\n-, 
auaSaPot.oaVicaa, Xl»t_o^dOTlc«_«alar« t 
li»t_ot_d*ric«_»«aa» ) } / 

1 

laadlt 
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62MZ 

-a- 



3 



6J»7 



3SF 
=1= 



710 



x«Iri*t_i»t< xKQ_arriaf_xa*T_c« 

X*«UZS (L«_EttO«); 



11 ffi3^s.LS< ss5?s?-"Ji^i irx<«, 



ntun <I*JB 



IS ( (r«t - imjtk 



_«««.()) — IK. 



of terlCM - l*_*^t_l-»M ) i 



4 ++i> < 



*«tll 



fox^Tt - L 0 / 1 < 'ait! t o£_*mrtc«,- ♦♦1) ( 

for O - 0/ (c - to.9«t_e*«(|) »- *\0* , ++J) 
ta«a\_P*r| j) - 



#if<4-r l 

1* (law , . 

if ( «nM»«r_of_d«ieM) C 
dmiktt( ( •l*_laquim_4« 
tor <1 - 0y 1 < M i tir 
DMmrrr<<-%4 



mtaamt %a)\a-, ia.>*i_aaTiea. 



- 1/ ++n t 

rail], l»_ldl_4wrle«_t 



»_JL±«t.(Ul)\»- 



la i»quU«_d^lc«(«»^lc«_ 
Iom •fctxil»i**/ 



If <la_dabua(l)) < 

Dr»H#TF( ( «l»_i»gulx*_( 



rvlca(%d, %4, ©Jrt*>\a" 
mfctrlbufca, *mlvm))j 



Iwdlf 

elMi 

If ( 11* mtm Tajriflad) { 

la qww m iMft ( EXJtO«_XSC , -HUmi 
ittun (W.moi)/ 

•TAlU* • Of 

if (la.iyif _» lae fd mtu.) | 

l»_p«t_i»t(IWJ_DCTXCr_0«9)/ 



r: la_ba9ia_aotfall»«_a< 



if C » la_««d_pa* ( 1»_«Y< 
return (U(_tMOt); 



if (1* 9M_iBt() t- IJ#Q_DCYICr_AM») ( 
l*JilM«MI_M«M4»»(EiaK]R_KSC, "lltMl 



«<)) — UC_TOO«) 



J 

If <(X*t - 1»_<J«|X*«*«_«J 
I«tUTD ( LM_EKRO« ) . 

•▼alu* - l*_9«t_lJ»t( 

tlfdaf DEBUG 

if (la rlahiw 1211 { 

DMiimra-la_i»qttir«_a**ca<M, %*)\a- 
*▼•!«•)), 

1 

f cadis 

> 
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SOURCE PROGRAM 

sG/sG2.c 



5/23/89 



TIME U20iS6 pro 



PACE# 

7/53 



SOURCE TEXT 



-•Jar 



loig <i*»ica_aiB»fc 

long ^**»a*, 

char -*a*xi»«# 

I 



I If da f DESOC 

if <l»_4abu9<l)) { 



dtb_D«Mx> attxibuta, atxlng) 




i»_pu*_iafccaa*rica_atna*«r 




raply r«cai»ad fxon aodalar: %b- 



if ((M - _«rxor»t)) — w.™) 

ntun (w_n»ot)/ 
pro »*r - <OB*r •> W CET_ADC« C l»_alol>al_coB*_ptx ) , 



XX, XX, %a)\B» 



9 it am t dcsoc 

it (l»_C**H»qt21} C 

D#mjnT( { - un_i»quix«_a*i» ( xx , 



ntun (rat)/ 




ox%x, osrtx>\«- 



m_b*fia.aod*l.i»«_MMioa( ) baa Mt yat 1 



la qmm .M i i ■ — C P»»J B6 * *° 
ratlin < I*_EJMO«) y 

i»_c aooM_co*a < l«_BT»*a«_aalB«*B«l- > « ) ' 

l»_put_lBt{ nm - .0*»_LOC_00) i 



la_put_iat<«*rica. 




if (la_9«t_ist() 

iBJj U MJi 




cSSsS^cT-iatirial arror: vroa* xaply ncaiTad 
l._ayatan_.aaX«eta<»->»a»a ) t 



( _arrox.()) — Ui.cxxo.) 



fro- aodalax: »«•, 



la i«a_laa«a(±] 
Ua~ida_alotaiil 



J 

*laaa 



la_9at_lnt( )/ 

of lOCltlDM. +*i) { 
laTgat_iafc( ) ; 
l*_oat_i»fc()i 
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wtur. CM) j 

I 

lm Uqoix«_luU*c«( lMtUC*^, afctriauta. 
»ttxli>ut«, 

loa? «valua, 
I 

INSTANCE «rO «LMI| 

rafcv 

fa 

oxt 1; 
t If aaf MW6 

ir (la.Oaoaam} I , . M ox»xi\«-. 

i M £«»c« ixC atfcrlaafca, ▼aiu»n> 



IX (!_. 



IX { la_«f*c i«r_l 
I 



la_qaaoa__aaaaaa»< "g^g*^ * 
to* • la iMt^W_u»l«{ 11 / 



IX <taa a->a* 

«->fattl*_c< 



.IB) 



♦value - fi«lt_e*a»t/ 




IX (la_aaau*m) I 

9rullTF( { -l»,.t*q«i-r«_ 
•▼alua>)' 



> 

la_pufc ihott( la_laata a aa_aalac 
laL?«fc_lat( attxlawfca) / 

tX ( I to.wdjwtc la_l ae» aa a a^aa 

IVtun (LK_E3tlKNt)/ 



_ ___BCFHnT10M_XD) { 

>a.f_uav 



,|XX, vs>\»-, 



_Xd)y 



IX <la_9*t_l»t<> !- WO. 
la niMM m«m«i(I1M _ 

la_daf_l<3_fcatol« ( la_ 
ratura <LM_EJWO«); 



•9 raply wmIiwJ tram me 
.ld]->arataa_ptx->aaaa) / 



IX (<r«t - 

ratura <LM_OUtOK)j 

•▼ilu* - la_9^t_i»t( ) j 



«»<!> — »_ 



tlXdaf DUOC 

IX (la_dabu«;{2J > { _ _ 

up*nrrr( (-i*_ioquix«_i»»t*»c«(Xx, xx, %dj\» , 

•▼«!«•) > i 



••adit 



i <rat>.- 



la laqulx* fault <tault_id, attriauta, valua) 
loaa ~ fattlt_id/ 

loaa tttrlbuf > _ — 
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SOURCE TEXT 



r i 



<^?-i5f?i^ 1 i qtt lx._£,«ltt%<a, %d, Ox%x>\»-, f*ult_lc5, attribute. 



•1 ilMlittr «rror: la_bo9i._ao«»olii»9-**-«l°»0 «ot T«* *••» ««Xl«S->y 



If f *ttX±l*it* — UC ASSOC! ATED_IMSTA*Cr_XD) I 

" ^ 1 "-"iTS«^<EJ«0«_KSC, "fault id: %CS i* « 
f *ulfc_i<i) j 
(IKJOWOK); 



itturs <ui_soccr»S). 



la choo»«_eo»»(iB_i»*i 
X»_pvtt_«*ort< l».l»tii 

If (lis •ao_pu*<la_i*»*i 
zmtvx* (W_tMOK)/ 

" ^^-^(SSoI^T^tir-l «xor: vrc^ W 1 T r~.i~- ~ 
ta -***^*E£3y t-1>1# tia .Iuuk. _««i«ct*d->o*f _i«sj->*y*tsa _pt*~>» 
rttura ( lm_EMO»T; 



•If Oaf 9CBOC 

" =^^JJi\i,ulX«_t«ult(XX, XX, Wl>\»*, .<r»lP->>/ 



la Mlaet-.aodalwrcafldalar.i 
cfclr — 



.' :•• *aad .«»:■« - MttUtl M4i«:to:;to : ^«l»jrWMi 

"..*> 



f if dot OUM 



if { tla_«la_v«xiri«a> { 




i Mt yat 1 



lor (i - Ov la ■yataa_taala(11 t- I 
It <*trca»(ls ■*a«aa_taala|l|->MBB, aaoalax.w 

1 



-> — 0) < 



aoaalax B«a* r HOSTTI LXM AK£ ) ; 
/. illoif bmt to opacify aodalar aofc la BOSTTULENAKE */ 
if (la •n*«r_«ystea(aod«l«r_naa», -1) — FAILURE) 
ntura ( LH_13UtO«).- 

Lrttch ( ls_*y»toa_*«aio{ il ->«fc«to) I 

(Toidlla eloo* road_i«i*o_.co*aoe*ion{ > , 
la irita t*ol«l !]->«** to - wor_OPnnx>, 
la"mtaaltaal«ll]->fd - -1; 

— n . 

Xaoaalor aaa*. — FAILURE > I 



if (la_iaifc 
/»• 1»_T 
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SOURCE PROGRAM 

sfi/sfi2.c 



5/23/89 



1 1 20:56 i 



PACE# 

11/57 



]201_ 



?20%_ 

zBfc 

__ui£ 

ZJ.21JC 

. 1220 

_1221 
_1222_ 
_1?23_ 
__lg4_ 

~122£" 
_1227, 
__JZ2B. 

B» 

_123»I 
_124b_ 



9ft 

"257. 
1259" 

M 

1263 

zflfc 

_1273 H 
_1274. 
_1275_, 
127©^ 

3S 

12S7 

■ »«L 

_JL»JL 
_J292_ 

_U£L 

HffF 

_1302_ 

jane 

507/ 
130S 
11309 
1310 
_13ll 

=■ 

132b 



»t, ioop_count) 



u~Io»g 
u_*bort 



#if<wf l 

dpjuvtt< t — 

) 

iMdlf 



t(%<2, »<l)\a" , tofc*l_cou»t, loop.couat)); 




la_put_iBt<lK- 

la _put_lnfc< total. 

fox (t - O* i < 
l»_put_i»*<±l; 
caacfc w +*~ ±* 




- OB *«P1T/ 



l»_put_i» t ( TXXTJBTWM_C*D ) , 

lBjut iat<l>; 
l*_put_lat< toUl_««t) / 
etaekMi • 0# 

fox (1 - 0, 1 < t«**X_©«««t/ 
l»^u*_i«t<l), 




total_cou*t - l»_»«*_i»tO* 
ctockua • 0# 

fox (t - 0/ L < tofc&l.couat/ ( 
eteckm ~ 2»_9«t_latC)' 




. reply. 



return ( LM 5UCCXSS J , 



logg 
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^^-i^Kb^ f^l - - ~t- SOURCE PROGRAM 



5/23/19 



TIME l;2Qi56 pm 



PACE# 

12/58 



SOURCE TEXT 




ZX4JX 



It < 1 JwltWJl 



l«_^la_ao«oll»9L.»»Mloo< ) ao« oofc yofc 1 



la _p«t_ofc«r<»Xo*._» 



if <o«fc_«yr* — w> I _ _ ... 

la mmmm mm wj» c — n»j wa. "«**_*7*« 
r«turi <uc_naea)/ 



la KVU-)/ 



1 ... 



ntm (Ui_nMt)/ 



tirU - ©7 <|1 < ** («*»_tr»o[ll I- '\0-l)y ~i> 



j — oi t 



■CM')* 



•till. 



ir (Hktr — iwixj I 

If (»tllW<Mfc«) — _?2nj 

1 ******* <UL 

y— attar -"Y 

tor cl - 0, (<1 < l«) 44 
Imjpmt. etat(Mlwr(l] 1/ 
l*_pwt_ck*r( , \«« )/ 



Is wt *» aoell *txL»f->> 



11 I- •\»'))/ 




r_rwrl«loa l« »ot *» **cll atxiaj" > v 



for Ci - 0, (<1 < 127> 4* (»«ltor_r«»l«io«|ll t- '\0')>, 

laj^t eUrtMk«r_mUiM[l| 1 ; 
lj»_p*»t_caix< *\«* ) / 



If (MMifMttmr — WU) 



1» WIX»); 



a - °> < 
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SOURCE PROGRAM 






DATE 


5/23/89 


PAGE # 


sfi/sfL2.c 






TIME 


1:20:56 pm 


14/60 


■■■■■■ . 













Bp 



t wraa? reply r*o«lv*d tram i 




(▼Oltf) l»_ C lO — 

la rlon aodalai 
l»_*y a t«_«*bl« ( i ) -> «d - -1, 



**i*r - aooMN/ 

«kU« (d*l*r — )/ 



ektr »«pl»_ «— / 

l©** *pl»_«tt: '" 



pt-_» 



«_*tx, pli.uu*, pu.attrltata) 



• ltdaf KMC 

if (la_da*n«fl)) 1 

nriTirrrt (~t_i i«i i ■ ii«Tir«jt»>f in ©h»x, ox%x, ©x%x ox%x)\a", 

<ta<l*ltiM_ld, ? l*_typ* , p pl»_aia*«r_*tr, 
plB.aliWr pim_***ria*t»> J ; 




If (<<tofl»itl©» 14 i- !■ lut.fc f 1 »1Mc>«_K»_«p«clfl«d) 1 1 
<d*flaltlaa~ld — -1)) ( 

it <<Miaifcio»_l* < •> I! CdHl»i*lo»_id >- la_daf_ldL.mil)) i 

, _ — -uxor: lmT.lid <tef laitioa : 



r* lav«Ud d«tlaltloa Id: %d ■ 



11 (la daf id t-fci*fa.ri*i«l*B_ld) — NOU) f 

[ i » p(MOt,M6 f •!»*. * 

d»tlalt*aa_ld). 
< INJUNS)/ 



olfi*d-. 



l*_d«Claltlo«_« 

awitca (pt»_typ«l { 
C«M LK_XMPWT: 



r>> lapttt _pl»_n-a ■!• 



c«m LM_ocrpirr.- 

pia —dm - la «a>C titr1a»_— lacf»-> output_p la_ 

P*TP* - OCT, 



MM UC_XO: 

pla_nahir - la_da* l«ltLl*a_a*l«e*Md- > io_j>ls_» 



itlaa.aalactad- > pc~mx _pin_» 



cm* LN.POMOt: 
pia_j 



cam LM_CROOMD: 

pla_auBaas-lB_ 
ptjp« * GJtOGMD/ 



*• LM_MOJ 
pla_aiaa> 



->ac_pla_ 



»la_tTP*»/ 



r: ivTsltd pta_typ* : %d i 
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73* 



L #iXdaf 



tor C**pia_» 
pla.auafti 

ix <u». 



l»ltio» »»i«etad->daJ_pld_fcaMa_alra/ ♦+pla_aiaa>ar) I 



ir ptf'iilSS*"! 

atrltea (plB_typ«) 
caaa LM IKFOT; 

la <S*rialfclca_» 



- > dUto_p id_fc*tol«_aixa > 



CAM Ut_XO: 

___daflal*loa_i 



_ratuzaad - pia._BU 



__r«tur»«d - plu_ 



cm lm 

1» daxialfcl©a_aala« 

bzMk/ 
em LK_« 

la daX laltloa_a< 

CIM 1MJNOJO 



daiault: 



IX «Pia_ai 

«yl8,ii1iir.»ti 
•pin attxlWt* 
•pla_allaa 



" -^xJrrTf-ii'iwi** d*noa _jiaa<xx, xx, xjcjho_mo«s_pzvs, c«ni). <auii). »d)\a- 
•Pi5_*ttxi±»5fc»>), 



x] .pla.claaa) i 



»tun ( m swXIJi ) / 
ivitca | laud** ±»l*laa_aalao*ad->dal_pld_*afcla lpla_» 
°"?pl__«_txl«a*a - U€_0*TA_MM/ 



•pla attdtat* - LM_.rrxX._FM/ 
fcxaa Ju 

"*?pla_attrltMtta - LM_STO«X_»I*/ 

braak./ 
m __cr_*xnc* 

•pl»_«*trl*«ta • 



daXaulfci 



(▼old) a*xcpy<laul4p_atxl»«. 



>dato_pld_tal»lal pla_i 
>dal>_pld_*abla [ p: 



(void) afercpy< _»_ldp_atrla^a 
la_darial*l©a_aalao 
«pl._, IM h.r_itx - l»_ldp_atr: 

It {l«_daflaltloa_aala<*ad->dai.j.id_*abl«Cpla. 
•pla.aJLlaa - "/ 



I . pla_auabaz_a«x> / 
l.pla.aXlaa — MULL) { 



*pla_allaa - la_idp_atrl»«J / 



• lXdaX 

i£ mlMVa'teiUli* davioa_piaa(XX, XT, %a, %a, %a, %d)\a 
( % «plu_aSaV «pla_aia*«r_atr > -pla_ali«a, •pia_attr: 



laadlX 



<LM_S1 



la caac*_aaall_aoWara_X< X l l aaa a » ) 
char •«_." 



caar 

caar 

caar 

u_loag 

u_lo_g 



•outtouf / 



buX.alza/ 

Xd, 



JW 
_178I__ I 
1782 
17S3 
.1714 
1783 
11786" 
17*7 

1789 
1790 

1793_ u_cfc 

I 1794 caar 

_i7*r 

179^1 ntdaf dcbuc 

JL7»2_ 1 

HOOI IwdH - 



u.iaort 
u_aaort 
i_aa©rt 
u_ckar 



drlca.u aa a a ; 



fu_l_.ll>« fca ■ tMXX_5T«WC_IXWCT« 1 / 
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if (1» ekMk fil»_*TF*< t^.tlXmmtmm} — FXItom*) { 

mtiira (Uf_CUOR)i 
L B«n/»r»s oaaMfcibtuty eiu«t to *me*cote ojtwuar :»-v«n 3 *i/ 

L tbut ptr • la 1 ■! buf f*r/ 

(<> - <«lo»«) md(M, l«_tJmr_ptx, <!■*) > °> i 

t*u£_ptr *- ■/ 



bur — »/ 

I 



lf l» 1 S^ii d i^.?i(ii«o« ma, "«=^ t el— fil» : %.-, 
~ fallJcitaMM ), 




<fo_«T«t— 1J — . 
for <1 - 0, l»_«y»t—_t-tafoCH *- 
It (l»_»r»t»i_tobfoCi)- 



! i ri ill Trtil> ii IMHTiTT ! T ,f 



ii"^Sm_*^fo« «wr*xxy v 

*5tia_fca»folil->M " -1/ 

|<<e»ar>akt. 




1» «7 S t«i_Ublt( i)->«*ata - «S 
l»~«istaa ~taatolll->M • •*•*/ 



I 

/V 



it <la_«T»*a»_**al«Cil — JSS'^i 



(▼old) 2»_«Md_4*C2(to_« 



t*« taoff*r ■itofitad'^r'.»«t ; :im^«ft ; i 



If c m ■■■il mw — aalar — two*) t ' 

!(A»0ltT_OID>, 



(void) l»_«*a__put< ia_«y»**a_**»i« [ 1) - > *a> ; 



1 
i 

ir | 



la cXom aodal«r(la ■y»t*a_**bl«Hil->*4>»- 

l»~«y « t«a. t*bl« 1 1 3 -> M - -1/ 

la «y*t«._t*fal«m->«t*t. - MOT.OrCNEDv 



If (WII«l»9_COM«t I- 0) 
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1954 



,M1 

I 



mi 

9*T 



Jl2op.f 
2«a. 

2005 - 



. 2016" 

ESS 

K>JJL 

pi? 

_2Q1?_ 
^^2020 
202f 

_2023_ 

tS 

_20267 
2027_ 
202B 
.2029 
2036 
2031 

—2032: 
20337 
2034 
203T 
2036* 
2037" 

, M 
2039" 



if ( H»_«ia_**ri«i««> * 
IttutB <IX_IIU»OltW 

it (la flx*t_call — TKOB) I 
1» tbufptr - i»_*«ap_buff«r/ 

it (stria? i- LK_rNB_or_Ttrr ) { 

it* ( I»*Si^ttou«_«*ar - 

ir ?!■ 5*t»»<i_tauf(> — rwctuw) 

MtlltB (lKje««e«)/ 
few (i ( tJT+* - ••tr+f) l- '\»' . )- 
(IKSUCCTSS); 

- »\0* j 



l»_b«9l*_*o4*llagL.a«Mlo»< ) h** »ofc y«fc >»••■ callaa-)/ 



1 < ttzln(itt) + 1) 



•:> : *-'inu-. IX": ta«c« *r* l«Xlc*l .< 

:'•"'*/ 

l»_Ml»lfc_"r«r»(-W«X.")v , , „ , 

oufcbuf - la_»l**Xc*l_P**»< 'KOUMW , l»_**«p_buf f«, KS«<rie«_j 



If (owttauf — K0XX) I 




if <<a*ric«_i 



1* ShmXX Mtmxt! 



ittun <LKJ 



i - 0, la *T«*— _t»l>l«(ll t- HULL; -M-i) f 



it (la srataa tiW.dl — MVZX) { 

If C i» q«t« uu*(l}->itau t- mot_om«D) 



If (la laltcoM(la ■Y«t—_*Abl«( 13 ->**mm, fcmkfc) — PAZLUXZ) f 
v a^.tai«(iH«taa: ;- i*w**mxi*: 
2a_«yataa_tatolalll->fa - -1/ 

1 *if*(i» md bMii MMln_(^((ek«x)akt, 

la_clM*_ao*al«r ( «kt ) * 

tSr*j**ZZ i*bl«lll->«**t« - OStD/ 
la^sy at«Itaia« I i ] - > f d - «*t, 



If (l»_«T»t«_t*tol«[i1 — MVLX.) I 
x«fcurc (Ut_E«ao«i, 



{▼old) Ui_«~d_<*«fa(i»_«y«t»_t*i>i«[il . ootbuf)/ 



fX**(OUt*llf )/ 

If (oMMd mm- aotf«l«r — TKXTC) I 

Is ckoOM_co»( Ui_«y»t«»_t«ai« [l]->«>/ 
laj«t_iit(AiOK_C«)) .• 

( void) la_«»a_put.< ia_»7 * t*»_t*bi« ( il - >f <i> / 

la clow aoa»l«r(la_»r«t*B_**bl«til->M)/ 
lM~mr*t*m t«J»l«[ll->f<l - -l* 
l»~syst«_tai»l*(l]->«tat* - W 



If (txror count !- 0) 
itturn (LH_E**OR)„ 



If <w«x»l»g_couat 1-0) 

ZttUia im.HAJWIHC), 



ntura (Ut_SPOCTS4> , 
i_loc*_aoa»l«r( ) 
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'--V -~T V^ir t :?** ^:J, '. , ■- f/^ir. 



SOURCE PROGRAM 

s£i/sC2.c 



5/23/99 



1:20:56 pm 



PACE# 

18/64 



SOURCE TEXT 



31 



dig 

it 



PL 

p 



iiraof dcwc 

if (ij» _ a im »Cll) C 

omxnTrt l •i»_loek_«i 



■() haa Mt T»t Imi caXlo*-), 



It { U_»T«ta«,— l«cfd mi) { 




la_»ut_i»*<2,, 

l*_F«t:_iat<l©0O). 

Cor (1 - 0/ (e - l*_*bl_i 

la_pufc cfcax(C) ; 
l»_pufc_cfeax< 'XO* ) v 

It <tO» •Bd_put(la_«rsta_Mi«eta«->M) ) 
i.turi (LM_CKMOR)/ 

•<EM0*_i€SC, -latoraal asr* 



•lfdaf DCMC 

If <Ua_Oo»u*(l) ) ( 
Dr«i»rrr< ( m lm 



If (lis «1» TwKtod) | 

nun <LK_ntlKNt}/ 
If ( to.tyitw L — locfcod ■ WU) { 



i»_p«t_l«t( IUT_KETMQt 
l»_p«fc_iat<3<>©0)/ /V- > ' V 

If ( I la_Md_put ( la_«r«t«_MlMt^- >fd) ) 

ntim (LM_CUKMt)/ 

if <i*_oa*_i«fc() t- TUTjmwr.ui} { 

li_q\iMM.MM«9t<nMl.KK, -IiUtmI azxort W KOf roaly zwtlvtd ! 



•lfdaC SODC 

tf Cls_o^bua[Ll) { 
DfUHTTf ( »X»_Abo 



3 



if { tla.slsjwrlfl«A) ( 
ia_quMM_MiM9*( EJur.-r 

1 r * tU " ' 
if < iM_ay«to«_»oioct*a — mm.) { 

l»_ymw_— Miy | CMBKJWC , "BO andolar 1 
rttun <2Jf CMO«) / 

1 

la_choo«*_cou( l»_«y*too_«oloctotf->f d) 

1» JMit_l»fc<TMT_WETWO«X_CKD)/ 

lo_put_i« t ( 3 ) y /w-'.aamM--*/ 
la __p<it_l a t ( u nr,wfctr | ,- 
If (1 ls_*ad __p«t. ( la_aj«tM.Mil«eta«-> f d ) ) 



•latoxaal limlator •rror. lmjb^±m_mi*%m 1 1 M _w im t( ) baa aot. y*t twii callod-)/ 



Big] 

'21471 
.214* 

_21S30 If (la_oot«i»t() »- «T. 



c: wrooo xoply roeolvod frow ■ooalaxt *a- 



565 



5,353,243 



566 




SOURCE PROGRAM 

sfi/sfI2.c 



5/23/89 



1:20:56 pm 



PACE # 

19/65 



SOURCE TEXT 



l*_cl««r_proru.«( j 



fifdaf D 

If (1 



•lttniil alsulttor «rrox: l»_ba9lo_»«Jallag_»a««lcm( ) aaa not y«t 3 



if (Is lystM.MlMtad — KCIX) ( 
is quMM ■nii^(CMM.KS6 > "»c 
rttun <LM_BXBOK>/ 

H.cIomijbmK ls_ayatas_aalootoa-> Cd ) / 

i»_put_iat<TrsT_i«rTW)«i:_c»> * 

if (tis aao:_jpwt<ls__aTata»_aoiootad->fd:)> 
r«tura (Uf^tBtNW 



els «at i»t<> i- «sr_Kimw«r_AKs > { 

Is ouauo MiimimT MSG, -Istsraal axrox: woig raply rae.ivod fro- sooalar: %•-, 
^ " Is ayIta-_aaloctad->»asa>,, 



r«tuxn <ls_<* 



•film 



.2200. «X* 

loag. 

loao 



total* 

i-r 



fiMaf DEBUG 

M_ if <l*_d*buo[l] > { 

DFKXMTr((-ls_aMP_pzofiXa(«*)\a" r f: 

J 

•aadlf 




MtXU* - fim( flliMM , 

if coutfiio — mnxi ( 

iB.^.MM^iniOi.KSC , -caa't of— fu», ta for vxits- 



^iat< 
ls_pttt_i»t(5)/ 



if (tls •ad_jput<ls_«! 
Xttun (LK_OJKMK)/ 



if < ls_9« t_i»t( > »- TXST_) 



KonoK me, a tiumi i 



r: wxoaa xaply 3 



if <<rot • lm_dm 



>/ 

total - Is oot_istt)/ 

for (i - 0/ i < total/ «M-i> t 

addx - ls_oot_iart()/ 

couat * Is oat lat()s 

(void) fpxIitfTootfila, »%0ai Vf\a-, aflox, couat), 
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SOURCE PROGRAM 




DATE 



sfi/signal.c 



S/23/S9 
l:20t5> pm 



PACE# 

1/66 



SOURCE TEXT 




la_*rl.*- 

•if Oaf S«MO»_S 
IdttlM LN BJUUZC 
UlM 

IdaftM LM_aADSXC 
(•■dlf 



(•)(»-! 
* (•)())-! 



$±tmOmt APOLLO 
iat 

♦■■dig 

f lf<tef 3XCX0V 

lat 

•aadlf 

•lXdaf SICXHT 

lat 

*aadlf 

•Kdaf sxeouiT 
tat 

iMdlt 

•IfdaX SXCXLX. 
lat. 

•ltd** SXCTKAP 
lat 



la_«*ll_at»atlt - iK_TWPT/ 



la kudla.SICILl - LH_TKUX, 



•lfdat si ci or 
lat 

• aadlf 
•itaaf an 




tlldaf SXCVXX2 

lat ll 
•aadlf 

iifdaf sxcamt 

lat u 

ait 

titdax SXCMPOLLO 



a B6 WQ IM « IX 1BUE 
11/ 



•lfdat KMC 

flM Daaiirrr(x) < void i aria tf x 

UlM 




al« fallad - -call to aat alaaaJ. ftaadlar for %• fill«J" ; 
•l9jpnvl«w - •aaaarldlaa vravloualy aat ilgwi fcaadlar Cor »«"/ 



If (Mtl_lMr*_MfK« - XMJ 

ratura< success ) t 



•lfdat DCBOC 

If <la_«atou<,m ) | 

Df«lKTf( i'Xm aaadla alaa*l*{): •■taring alaaal a«adlar aatup\a*))y 



t lfdat 
•lfdaf : 



axrox_coadltloa - UtjnLMZ* 

t — W.nW) { 



ml APOLLO 

If (la_call_at 
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SOURCE PROGRAM 

sfi/signaLc 



DATE 



5/23/89 



™ E 1:20:58 pm 



PACE# 

2/67 



SOURCE TEXT 



21 



§ 



J3*. 



3m 

_143 



if 3 

49 



if (la oObOtff C) ) { 

~ DTJtUtTTC ( -l»_h«»dl«_*ig»«J.*< ) : aofctioo *P o B _«Jtit()\B*)); 



If «>■ o^*(la_aod_o©ooliao_ooaaioo, (coar «)KU1X) t- 0) ( 

- - — XM IMty 

•(STSJ 



) 



call, to i 



»_oxif 



him /«<4M««e*eMKgg& 
•itoof OCBOC 

DPltIMTT( < -l»_oa»dla_aigi>aa*< ) : aottiao up tUxit()\i"))/ 



if («t*xlt(I»_«»d_iMMlaXl»9_Nasloa} t« 0) f 
•nor co»dltlod - Ltt nut/ 
la_quaw_Uo»a*««CSYS_EMO« MSG, 

-coil to Nt oxit haaolax •■taxlf failoa"), 



If (la_oa*w*l«]> { 

DTXIMTTX ( -l»__haacllo_alg»al.a< ) * MOT aottlo* up (»t| o»_) axlt( )\n- ) ) , 



E' 

I if oaf SZGM0F 
54 if (la feaadlo SXGMOP — LM_T*UT) | 

I if oaf DCKJC ~ 

if <2»_<tabu9fC]) ( 

S»KZMTr(Cl« aaadlo_aloaaia< ) > aottiaa up fcaodlar for SZCMDP ( )\n- > ) , 



3f 



1 



3 



3 



mnmui.ilful - oiaoal(SZCSV», l*_gloi*ai_«lg»*l_*a»ftl«r) / 
If ( pnrlous.a ifMl — ZM_BADSZG) ( 
orxor_co»«ttt±o» - LM_TK0T„ 

IJi.fUWM.MMlfl ( SYS_EXJtOC_K9C , aiS_rallod, -SZCSU?-)/ 

•1m If ( (jwlou._«HMl I- SZC_piT.) •» 
( pro«ioua_aiaaal i- SZC_ZCM) *4 

f 

X 

) 



tojoooMoa(MMMZMC_KSC, alo_pr«viou* r ■SICTJ?")/ 



if (!■_« 
) 



rff 

3f as 

l iT* | if oof SZCZMT 

if ( la^ooodlo_*zcxMT — iMjmz) { 



:flfc 

jff 1 



-ft 



3 



g| 

dSt 



-233" 



if (la. 
I 



_ii«»alo()i oofetlao up aaadlor fox siCZirt( >\»- ) }j 



prorrloua_ai*»ai - ol9»al(SZCZKT, lo_ 9 lo»al._ai9»al_Aa*dlar ) / 
if (prwvieua_ai9»al — iMMMttZC) ( 
oxxor cooditioa - LK TXOK/ 

la.quo»M_aoM09a(STSlntaOK_KSC, oi*_f*ilod, -SZCZMT-), 

tlM if ( (proTioua_aloaal !• szc DIX) ««. 

( proTioua^oloool, I- SIC_ICM) 4* 



"c_**c, aiquprovioua, -szczmt*), 



if (la.aobuorci) { 
— r( ( -i*_aa 



• jHwU Oi MOT aottloa mp oaodlar for SZCZMT( )\»" ) ) / 



llf 



« if oof SZGQOZT 

If ( la_aaodlo_SXCQOXT — ZJtjnttfK) | 
I if oaf DCSOO 

if (la_oobuo[C)) { 



I 



for 5ZC0CIT()\»-))/ 



prorrio«o_oi*Ml - aiooal(SZCOCZT, lo_jloo«l_aiqaal_haaoXor ) t 
if (pt«rl«i»_«i9»»l — IMJMOSZC) | 



S_ZJt*Oft_KSC, ax«_Cal2«d, -SZCOOXT-Jy 

* 

oloo if ( (prvriouo_alooal. I- SZC DIX) u, 
(prtrtow.iigMl t- SZC ZGM) fcfc 
(prvrioua.sioMl I- l»_ 9 lob*i_aig»ai_aaa»aiox ) > 



} 



la_qiMwa_Maaa 9 o(irMMZMCJMSC r oiftjproriott*, -SZCQCZT-), 



t if oaf oeaoc 

•loo ( 

if (la_aobuo[Sl> ( 

DPBIMTT(t-lo_aa»dla_*ig««l«(): MOT oottloa up oaodlor for SXGQOZT( )\»- ) } 

) 

toadlf 
toadlf 

llfoof szczxx 

If (la_aaatllo_SZCXU. — ZJH ltd) ( 

lifoof oeaoc 

If (LoaoMOgfjjj f 
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346 Imd: 



I If Oaf SXCTKA* 
it <1* 
• If Oaf DtBOG 

i* <*-_« 



> 



XZ i (I 

(I 



iIomKsxctkap, 

. — tK^«MIC) { 
ti.oa - LM_TKOX; 

m axr t BB.moi _— ■= ■l«._f«ilo3 l 

•lfMi t- sxcj>n> m 
•IfNl I- sic_ion **■ 



for SXCXU.{)\»-))/ 



$ICIW{)\P"))/ 

\i 

SX6TMT-)/ 



> ) 



If 
1 

) 

*Mdif 

|lf<Wf SICXOT 

If (UB_ka»dl*. 
f If Oaf 



<-li_L*da*_.ig»*i-( ) MOT Mtfclay «p 1 



if <1». 
) 



i_*ICIOT — 1MJTWUX) I 

'( ( -Xa_indl*_«l«MlA< ) - aattlag ay IIOT : 



for HCtlWOM-))/ 



' *ICIOT<)\»C) ) / 



ilfMl • ala»*l< aicior, l^jf loWi j 

Cf yloMo. oiga l — w_iAMlC) I 

^.^ow.aMMft'nsIciioK.NSc, «&«_f«li«d, -siciot- }, 

• lr ( ( m i iwi .iifMi i- sio_nrL) m 
( r miM«_*i9ul f- «e_i«) m 
C P— i i— * I 1- "~ — * - 



If <I»_< 
) 



1*1) I 



for *icxor<)\a-)>, 



» if oaf aicmt 

if (la_> 
tlfoaf 1 — 



11 

I 



•*aajal<sxaatT, l»_«Looal_al»*alJ 
" — LH.IA MIC) 1 
!>■ • IM_RVCs 

taooa(SYS_CnOR_MSC, «Mt_faUo*, 



it ( Ci 

I] 



IlfMl I- *XC_DfX) ** 



if (!»_« 
J 



_ Jl«l> I 

D*Il*TT((-l*_h«oai«_«igm*iJ< ) : WOT aottlag op feoaolor for SXSBITf )\»-)J/ 



lit 
iaaolf 

I if Oaf SI CITE 

if (ioj 
• If Oaf DCXW6 

if (la 



1 



uadla_SXCrPE — 1K_TKUT) | 



<<-!»_«* 



i« C 
J. 



sifMi - HfBUfiicm, l*. 

pmllMl.llOll — XM.aADSXC) I 
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SOURCE TEXT 



tiM If { (prar±oua_alg«al I" SXG_orx.) 44 
(pr«Tiou*_*tgn#l I- SIC_XG*r> 44 



tor sxcrp«o\n-))/ 



— LK_TRUE) ! 

ov«xarrrcc~i»_te«ix*_*i9«^i*<): «tting up umuv for sickjs< )\n-))/ 

pra»loua_aigaal - algaaicSXCSUS, iM_glob*a aig»*l aaadlmris 
If (pctnoiu algsal — LH BADSXC) { 
►aditloi - LM_TRUZ, 

i_mm«9*(SYS_CXXOK.KSC, aig_faij.ad, -3ICSOS-),, 

tlM If ( (prarloua.algBal I- SIC DFX) 46 
<prariou*_algnal. I- SIC_IC*> 46 
(pr»ri©u*_«lgnal I* l*_glob«l_«ign«l_aandlor ) } 

•«««g*< WARNXMG_KSC , jlgjr.rtouj, -SXC»OS-}, 

fifaaf DEB8G 

•lM { 

if <l«_<tak~g(Cl} | 

DMIKTr((-l*_fc4*dl._«igiHl»( ) : NOT ••ttlag up k«od-L*jr for SICBDS( )\n" ) ) . 



Ilfdaf SXGSECY 

it < la_aaj»Olo_SXGttCT — LX_TTXnC) { 
titaaf DCBOC 

IX flat iHLu|If 1 1 f 

T< c -la_fcaadla_ai9»aia( , s -«ttl»g up hawiiar tor sxcugvc >\»- ) > , 



t_sl9Ml - aigaal<SICSECV, 1b_ 9 1o1m1 tlgul UMllut; 

a axo g c oufli fcioa — ut T KUf / 

la*_<p»aw._-.»**9. ( SYS~tWOir_K$C , ai^tailad, -SIGSECT-), 



If C CFr»vlou»_«ig»«l t- SIGJOTX) 44 
(pxOTlous_«l9Ml I- SIC_IGH) 44 
<pravlou*_*lg»al !- la_gloto*l_*lg,ai haaolax) ) 



tor SXCSSCVO\a*)), 



L«lfMl«(): aattiag up kaadlor for SICSTS ( >\a- ) , , 

prttlo«w_«HMl - aig»*l(«CSYS, la^global aigaal aaadlax), 
it <prvrioua_aigaaJl — XJf_MDSXC) | ~ " 

ir_eoarditioa - i>t_Tltur ; 

•(STS_EMO«_ksc, aio_taiXa4, -SXCSTS**), 

•1M if ( <pra»iou*_aig»al t- SXG DFX,) 4* 
( prarloua_a lg»*l i- sxg_ick> 46 
(fcavioua.aigaaa t- l»_gloto*l_« lgmal.naaOlax ) ) 

( MAMf XMG_KSG , aig_px«rrloua, "Sierra*), 



if (la(_<Sa*»ugt*n { 

C»KXJfrr<(-lai_aaadla_aig»aia()i MOT aottlag up ' -mOXmr tor «CSYS( )\a-)), 



if c la_dabug It}} I 

DraXMTr( ( - la_aaa<ila_alg>«la < ) : «*ttiag up aaadlar for SXCFXPE( }\n- j ) , 

pnvloua^aloaal - algaalfSXCPXPE, 1* global algaal haadlari • 
if (provloua.aigaaX LM_BAX«IC) | ~ ~ 

uxor coadlfcloa - LM TRUE/ 

l*_c^aW_«aaaaaga<SYsIl»iK*_MSG, aig_faila<l, -SICMPE-). 

mXmm If < (px»riou»_algwl I- SXG MX) 4a 
<prarloua_aiga*l i- SXC_XGM) 44 
( pr«rrl©ua_a lgv al I- l*_global_*ig*aa_haodlax) ) 

f_»G, *lg_pr*rloua, -SICPIFE-)/ 
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SOURCE PROGRAM 

sfi/signal.c 



■ • . » ■ •■ •■ 



5/23/99 



1:20:58 pm 



PACE # 

5/70 



SOURCE TEXT 



3g 



_*9J 



if (^dlw f lt)) ( 

nrMirrrc < -i*_o*o<ilo_»ioo*i»< > : wot Mttlaf up kudui tor xxc»xpc< >\m- ) j , 

1 

Indlf 

flfoOf 4XCTKMK 

If (la kui 
ilfOOf DOK 

If <lo_Oo» M «t«l) f 

BPixifTrt (•l»_*Mdl«_«lf M U{ ) • Mttit? op kudiM for sicnw ( >\o» > > , 



f ( pr«rrlo*i»_« — tM.OADSXC) { 

•xr rax eeadlUM - U4 TH0Z.- 

i»_qi*ouo_»oooooo < rrs_EMo*_Ksc , oi«_««ii«d, -sxenw)/ 



•1m if ( (pxovlou«_alo»ol I- SIC DIX) 44 
(pZWleiM.slfMl I- S1C_XCM) 44 



1 



. 5«J » if oof DCS96 

If {i»_dtmq[<l ) { 

DTMXWTr ( ( -Ja.taadU.alyHli ( ) : MOT MttUf op kudUt for SICTXKM< )\»-))y 

SUJ #*»dlf 
" "1 Itadlf 

. _ tlfoof SXCXCPV 

- — fl»J if <lB_kaaOX« SXCXCPV — IttjnVK) I 

1SJ onoc 

If (lo_OoOMO(«l) { 

DTHMTPt ( -la_ooodklo_olooolo< ) : »^ttl»« ? «p kudUr fi 



mrflowa.alfMl - oloool <SX< 
If < pxOTiaw«_aloool — ~ 



LM_OAD£XC) I 
i - UK TKtJK; 

j to .y mw .mi ■ o ■ < «TS_««o«_WSC , ol«_f«llod, 

•loo If < (|MTioui_at9ul f- sic on.) 14 
( | Wl H«.4lgMl I- JlOdt) 44 

t 



tx (Xj^ggMyign 



> ) 



•oodlf 
• oi^lf 

[ llMof sxcxrsz 

if (io_oooaio_«xcxrsx — xjfjntos) { 



if (ia_aob«i9fcn { 

} nniKTT< ( -la_oooalo_oloo«l«< ) , oo*fcio» up ooodlor for sxcxrsi< )\»-) )/ 
pr«*lom»_«i9»ol • oloool<sicxrsx, 1» oloool oloool fcooalori/ 



<sts_kk»oo_mc, oiu_foliotf, 



oloo If < (pmioM_iioii t- sxc_»rx) 44 
< prorl ouo_olo»oi t- sxc^XCM) 44 

I 

) 



If <lo_j»oto*9f«]> f 

OMXMTrt c "lu_ooo4io_olo»oio< | , mot oottioo no ooodiox for sicxm ( >\»- > > , 



I • If OOf SICLOST 

_ if ( l»_ooodio^«XCXo«T — XMjnamy l 



if < : 
) 



mi f 



prorl ou*_« lful - »iao*l< SICLOST, 1m olobol oloool oooAXori/ 
If (provlou«_*l«ual — UC_MJUCWXC) I ~ 



- Ul TXUK/ 

(ITJ_moi_MC, Ol«_f*10od, •SICLOST-), 



oloo if ( (proviouo__oloool I* sic_Dri) n 
<provloua_si«ool f- ilc_iCK) 41. 
<pro*louo_ol9uol f» l*_aiob«l oloool Ooodlor) } 



f If OOf DEB DC 

-**U oloo I 

If ciu_dotoua{C] > { 

imXMTr<(-lo_ooo41o_olaooloOt MOT oottlo* up j 

) 



for siclost<)\o-)>, 
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SOURCE TEXT 



601 » if Oof 5ZC05X1 
• if dot OUDC 

if <la_<tobtt9l«]) { 

.( < -l»_fc M dI # _«ig»«l«( ) , 



3ot 



EM 



3K 
3S 



I 

619 



— ;2r 



3jt 

___634 



fMdlf 



J 



for sico$JtL()\B-) )/ 



pwn«u »tfMi - •ig»«i(srctrsm, i»_^io**i_»igm*i_handior)./ 

ir (pnvifltu «19U1 — U(_BADSZC) I 

tnor.GMditiQi - lh_t»oe. 
^ lajpMN_aMU9*(SYS.zuot_Ksc, «i«_faiXod, -sicxjsju- ) , 

tlM if { (prorlouj.ai^Mj. I- SIC_DFX) 44 

(prorlou*_*lgn*.L 1- SIC_ICK> 44 

I 
] 



«(KAXW1MC_K$C. llLpxtVlOUS, •SICtfSltl*), 



if ( i »_fi«l.wig [ 4 ] ) ( 

j D»«XirTF( ( -lB_a*sdlo_«iOMla ( > : MOT ~ttl»f «p kUdltt tor SXCUSX1<)\ B » ) ) > 

J 

•oodit 

•if dot sicosit2 

it (l»_kaadl«_SXCVSIU — XJC TJtffE) f 
fflfdot OCBOC 

it <lsjdobuo;f<1 ) ( 

j »i«rr < ( *^i_u«a«_HgMi«( ) , Nttiif up ooadlor for sicosm ( >\«- ) j , 
••adit 



If <prOTlOu*_«l 9 Mi — LK_«AJD$IC) ( 

«rxor_cooaMtioa - utjrxtxEj 
iB JMW tjMt — «0(STS,E«KMt_MSC. oia_t«ilod ( •SIOTWj; 



if < (ONTioaa.slgaal I- SXC_X»n.) &t 
<pr«viou«_al9BmZ I- SIC I CM) ti 



if (l»_«tetou9|C]) { 

j X»«I*TT( (-l»_k*«ai«_»l^«ia< ) : HOT Mttioo «p kudltt for *ICUMt2( )\«->) , * 



# if oof SXCABKT 

if 

I If Oof Ztt» 



If (la_dotouaf<]) { 

^ vunr ( <«i»_i 



.iloulst): Mttio? op koodlor for sxCABKTf >\o- ) > , 



proviouo.oiosol - tiful f SXGASKT , l*_gloto*l oioool kudl«r); 
if (fmtMt.ilOMl — LK.BADSZC) | w 

orxor_cooditioa - LK_T*TJT/ 
j 2».«oo^.«oo««oo < *TCl3MO«.»aC» «i9Lt«lXotf, -SICAMT-), 

oloo It ( (pwiou^ijul f SIC.DIX) 44 

(proylooo.oioooX I- «C_ICK) 44 

i 

u 

> 



0<MAftVX»C_MSC. llumlMi, "SXCAMET* ) t 



I if dot BCBOG 



ofT 

3"T 



ilfc 



704~ 

707. 



-a? 

Hate 



•oodit 
•oodit 

I if OO f SICAPOIXO 
if (la 1 
I if dot ocaoc 

if (2m 



i_«ig»*lo() : not oottiog ia> ooadlor for siCJuMT( >\«-) >, 



«]) < 

( ( -la.teodlo.sioooXo ( > x oottioo u» ooodXor for SICMOU0<)\o-) }, 

^ rt T^r mt9m *^ " «*§»*i(*xeAK>i*o, la_9iobol_oi9Bol_hoBdior)/ 
if ( »roYtoo«_«i«Mi — xm.sassxc) { 
oxxor_oooditioa - in nor/ 

l», go o o o _ »oooooo f S« JPUMKJWG , ai«_failod, -SXCAVOU0*}, 



it ( <proTiooa_oioooX I- SXC OfX) 44 
{proviott*_*i«m*l f- SXC~XCM) 44 
(pmiMu.ilgta I- l».9lobol.sio«oX_a«Bdlori ) 



o(MAnrXMC_KS6 r «iu»rwlw, "SXCAPOXAO" 1 / 



* if dot DCOPC 



if (UB_dobo9l6I) I 

E»*XKTF( { -l»_««odlo - «iooal«< } s WOT oottioo «P ooodXor for SXCAPOLXOf >\ B - } j , 



••odif 
t«adif 



if (orror_coadition — LK TJ 
roturotrAXuntE),, 

■(SOCCESS)/ 



tlfdOf 5DNOS3 5 
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SOURCE PROGRAM 

sfi/signaLc 



5/23/99 
1;20;58 pm 



PACE # 

7/72 



SOURCE TEXT 



0»KXMTT( ( -l»_*Xoo*l_»l*m»a_k«lJ.«*( ) i eaXlod tor 



(-raid) l«_«id.w>tellai.MMlM( ), 
(▼old) SXG_DrX)y 
(▼old) kLll<9ot*&d<), »i«>/ 
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SOURCE TEXT 



m 



-J J. 



J: 



.^;«eCS^IDi>:UtllX.c:.rw.- 3^4* 5/9/B9 <at i*i 3**37 , . ..■:*■•/ 

fiaeludo <*tdio.A> 
•locludo <ctTP«-* > 
tlocludo «i mill i.fc* 
♦iocludo ■ ■ ■ ■fift .t' 
ftlacludo -»*ts#orfc.».- 
tlaeludo "la ofi.B* 
fiadudo -i*ri-k- 
tloclute "ptotuw.k* 
tlocludo •protod.k* 



C(), 

•la_c«U«c( ) / 

«ll_«U0C(); 

•l»_ro«iloc{), 

tdiflM MAX ZMST ID TASU_SXU 121 
(daflM MAXJCMST_ZD_TABU_ZMeX C4 

)4«flM MAX DBF ZD TABU SZXZ 131 
•dofloo MAX_DSr_ZD_TASU_ZMCB C« 

•doflM MAX DAD PZM ZD TABU SIZE ■' 
I actio* MAX_DA»_PIK_ID_TA»U_Il*at tl 

tdotloo MAX USCS MK ID_TABU SZU I 
*<%mt±am KAX_OSr*_PIN_ID_TABU_IMCS t 

fOtflM mt_SZIE 4 

l»_i»it() 



fOX (1 - Oj 1 < MAS 

■III - 



flo* »/ 
WC/ ++1) 



it <* _ 

1-0, 



•) _ 

MOIL) I 



vfcilo (tMptl] — • •) 



<tOOO(11> ( 
U ( MOUf(ttM>( 11, -%d" 
If ((owBor < 0} || cw 

(void) prl»*t<-Illo*ol la_<doJ 
«*lt<l), 

1 

(▼old) priottc-sottlog lo_d*bua 

) *1m I 

{veld) prUtfCIwtUd < 
«it(l)/ 




111)/ 



wBllo ({toao>{l] I- 
llm <{t«r[i] — 

I'M-/ 



PUJ t- «\0')) 

pen »- •\o«)i 



•oodir 

f If dot ] 

to** - <cB*r •) 
It (t«B !- MULL) 

if (Meu((t«r 
— — rtc- 



i»_«yatooi taoio 

DMALLOC<(uaal< 



a) (MAX_STXTTJ»_TABU_SIU < 



— S- 



St 

107 



tor 

110 



J 

it 



if < l*_»yato«_t*J»lo — MULL) 

(FAIUW)/ 



•ixoof ( STSIZM_IMTO *) ))/ 
tor mjmU 



* (4 - 0/ 



1 < MAX_JTST»e_TABU_SX XX, +>i> 
i_tablo(l) - — - 



Cr»rt« : **» i«j r iMZ T 1 0Ot :--t*t>LO - */ 
l*_d«f_ld_t*Dlo - (DCrXMZTZCM^ZMTO «•) 

DMALLOC((uaala»od) <MAX_D«r_ID TABU SIZX 
It ( la:_d*f_ld_*aJ>l« JTOLL) | 

} raiura^rlxUB*) J EMO *- KSC ' "* t ° r 1 

tor (1 - O, 1 < MAX_DBT_ZD_TABU_SZ«, -wt) 

l»_d« f _id_taolo 1 1 J - MULL, 
la_d*t_la_t«Blo_oiM - kax__dcp id tabu sizx,- 
la_dor id avail - 0/ ~ 



/• cxo*t* tw asrwet Uibl« */ 

l»_la«t Id taDl* - (IMSTAMC£_IMPO *•) 

DMA LL0C( C BBBlOBOd ) (MAX ZMST ZD TABU SZZX 



PT*_SIZE)), 



it (la_io*t_l<J t*bl» — MULL) f 

1v_.4«w«w_mmoso<CSBOB_KSC, "out of — cr y ©a Boat for ii«taaci »iM«-t r 
muti crAZLUXB)/ A * »* 

lsL.froo_laataaco id - la laat Id taBlo/ 

t^P-Ptr - <ZMSTAMCZ_IMPO * l-_lMt_ld_t*bl«[lb 

fOX (1-0/ 1 < (MAX IMST_ZD_TABU SXXE - 1)/ -M-i) { 

i ■» t_ Id ^taBla ( 1 1 - < IMSTAMCXTNro • ) fBJtT/ 
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SOURCE PROGRAM 




5/23/99 



1:20x39 pm 



PACE# 

2/74 



SOURCE TEXT 



1* t«p bult« - (ctar •) OUU0C((H 



*>>/ 




Mtaira <rAZLOU)/ 



/• Ultl*lli« logic MP */ 

XOX < 1 - O, 1 < MAX__LOCIC_*T*«/ 



{ 



(void) nlMM_«U_lMUMM< )i 
DnuCC( (cku *) l»_l»«t:_ld_t**»l» ) : 



tor <i - 0y i < Mftx_ocr_x»_jnsu_sxue/ ■*♦!) | 



l*_l««t tloX l»ltloo_l*_f nrl II— - ~ly 

DRB((Cktt *> lm_<%mt_Ld *LM±Xm) s 

for U • C< i < wa_STSnK_VkBLS_SXIC/ +♦!) { 

it ((tyttM - i»_*7MM_t*i«(ii) i- mu) { 
IX (tTita->un i- mil { 



> 



•I f 



1* UH - 



IX <l»_fc»B» tatXXor I- WU1X) 
DTKKX< (cfcar •) l»_««f»_bu 



»0# 

'■■■■_lo\j 

for (iutwM.ld • 0/ i iitim. U < l»_lMt_14_t*M«_aii«, ^lutuM_U) { 



IX <l»_M«rch_k«T_m<lB_tLlBl»i_Xll*_ptr, 

(u_rtortj lBrtuw>lut_i4, tfiAo_»tx) — SUCCESS) I 
l-_cAo^_M«l_«oio^ i «_X±Xo_ko T _ld< »Jta_jtial» a _xilo_»«x , 

«LtMVt) lMtOM->lMt.U)/ 



»> I 



IX ( la_oo«rch_k«T_14< X»_T«s** 

(tt_»hO rt ) lMUMM->lut_id, frXU*_»tr) — IOC 

l*_cXo^_»»d_etelo*«_XlXo_koT_lA< fcla victor flltjti, 

<u^»*xurt) liihiw >i— t_ld|/ 



> 



1 

U-» xXt_lMtuM_Ufo( la_doX_14Lta»lo 1 1 



oxtmd_<teX_ld_t«tao< ) 



uxoox moc 

IX (la_doDuafl) ) { 

(CI 



I 



Mv iiu - is tiox_id_t*fca* sis* + mx_scp id tabu xucbv 

ptr - (Chtf •) DKKAXIOC((clMUr -) i»_<Wf _ld_t*bl« , 

(OMifMA) «Mir fcatolo slu « RI.IZU))/ 

ix (ptr — wnix) [ 

la quMM.MMa^tEtMt^NK, "owl oX MMTf oa hut for dtfjlitiw t*bl*-), 

(xjaunts)/ 
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SOURCE PROGRAM 

sG/utill.c 



5/23/89 
1:20:59 pn 



PAGE # 

3/75 



SOURCE TEXT 



_253 



lo_d« r_ld_tm01» - c&KmtlTXCW.ZMPO ptr, 

for <l • ia_d»f_ld_tsal«_slas.r - * *-av_taBlo_aixo.- -m-1) 



Z2ST 
_2W 



_2*1 



2S4 

38 



IMSTAMCX.TBTO 

c**r 

u_«Bc*t 



r_tafela_slxo# 



tl£6aX DCSOC 

If (l»_ n.b ^tii) c 



«w.tibi«_«iw - ls_la«t_ld_tabl«_«lz« ♦ max imst id table xncsj 
Ptr - (ca*r •) DKSBuocctcaar •> l»_laat_ld_ta»la7 ~ 



ir <ptr — wnx) i 



t umm If— d | <Mw_tabi«_«ix« * n»_siz«) )/ 



iCCBBOKjRSC, -out: of BMory oa best tor laataoca taol.-}, 



la_U«t_i<3_tAbl* • (XVSTMfCX.IXFO «•) ptXv 

laJiM.lMtaMt 1«5 • (XMSTAMCE INFO ••) 
fc l»_t»»t_l<I_t*»X«llji_l»*t_id_tacl«_»ix«I, 




5? 

3?£ 



rxwzTZON_mro •ooxiaitioa, " 



u_loag mm 



•IfOaf sewc 



U<s*b_piia_tAi»i«\B- ) > , 



■fT-* 1 ** - «of 1att1 oa X**»_»lrt_tAbl«_«lx«i * MAX DAB PIX XO TABLE XUCSj 
wall* (pl>_TOtir >- sow «lx«) { 

f_«lBO *- **X_»A»_PIM_ID_T ALE_mCB/ 



I 

ptr - (eku •) nuu 
11 <ptr — WVXX) { 
rotura (JAXLSBX)/ 



C( (ek«r *) 4a£laltlo»->dab_pia tabl«, 

(VMifMB) (M*r_«lx« • •lZ*Of(OAB_PID))) / 



AO*»W P la_ld taola-), 



d«flaltloa-><laBj»l4_t*sa« - <DAa_*iD *) ptr. 

*■■»-**«• - *— « »1 t l oo *lao_pla_taola [OTlaltloa-xiab _pid _ 

i SS S *" ants***''*** 1 *'* 1 **' 1 * ■* ,f -* 1 "' +*« l ~" 

*fy-P^>fc*T -"(lirrAJLZl^KrT - LK^MFOT) « FM_TTPr_alTOrrsrT. 




tito«r 

11 (la.aabuqii]) i 

— — (< ~ 



- - («_«Aort) (lat_touf_ptr - i«_tHp.buff«r); 
»«w_olxa ■ lo_o*x_ta«tf_a*ix - ia.tMp_bufftz + maz com buptoi mcx., 
»f - <ea*r ■ j DtT » rrnc ((cUr <•> lm_ta«p_buf ««x , (unaigaad) ~ 

r — KT7LL) { 



Ptr 
« iptr 



{FAIUntZ)/ 



Olxo), 
buff«r")s 



l*_teop.jHifiar • ptr/ 
l»_tOur_jptr - la taop buffer + too?/ 
lM_m*x_tbu f _ addtr - l»_t«^_iwfr« sow six*/ 
i rotora (SUCCESS); 

ota tic 

oow_B7a«an_lalo( *ya_ptr ) 
STSnK_ZMPD •*«T»_ptX/ 

aTSTEM_IBPO tta»; 

«oaa» * (SYSTEM.XWIO *1 PCALLOC( (oaaloaog) 1* 

(UMlqwd) f alx*og(STBTOf_lKyo)>) y 



587 



5,353,243 




588 






SOURCE PROGRAM 

sfi/utill.c 


.« 


DATE 


5/23/S9 


PACE# ] 




™ 1:20x59 pm 


4/76 1 




-ALL 



SOURCE TEXT 




xmmov 




»**fclc 'void 

l_4al«T_llj*4 kMk 
.dtli^llit. i lwii t • 




static 

*ls_d*Claltlcw_>a<o<ctaflaltlM_16} 



u.atert i, 
A»*_Ttr - la_<tef 4*f la ltlM_ Id] / 



for (1 - o, 1 < «-f_p*x-x 
If <d«f_ptr-xi*b_pid_to 



•111 - 




i- mix) 
" (lj.a«M), 



tr««(<cfc*x •) tetJtr-Mnln.HW), 
rr*»( (ck« •) MaC _ptf->4^*r_t**a.*f-L) },- 

fx— ,wn«nd^d*liy_lUt( td>tjtr-> m ye lflia d*lar lint}/ 
t»«U<Mur •) d*t_ptr|, 

i"_»_<»«<laitlo»_i»«o(dtof ^»tr ) 
oerufinoN_iKro 

fiCrXMXTXOM XMro 
DAB.PXD 



u_ct*r 
*<Wf _ytr - MVXX/ 

If (la_<tef_ld_«v«ll. — l»_d*r_ld_t*Jbl»_«i**> 
if ( «t*ws_<tor id t*±>i*o — muixE) 
<rxxnnw>/ 
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SOURCE PROGRAM 

: networkh/net_boot,c 



5/23/89 



™g U20t46 pm 



1/1 



SOURCE TEXT 



::.:V 



liaclud* <atdlo.a> 
f laeluda V—ui.>* 
tlacluds *» *n«ji .>* 
•lacXuda 'Mtwtk.h* 
tlsoluo* "l»_rd m.k* 
tlaclute "la_«4Cl-a- 

u_*iort proo*a«_rUa( ) , 

VOld ••Cll_tO_lMK_»tX'l»9( )/ 

u akort »_r*o_rc-m< > j 

Idaflaa MAi smc sitr 35 
Idofls* iWC.iOWm 355 

ataxic char atart_of_fiio/ 



•title eaar touf£ar( MAX_W>_K»_»crTrx_SI iZ ] v 

atatlc u_loag const/ 

static u_lo»g addxaut/ 

atatlc u_io»g *Urt oxacutloas 



iai_boot< 



r_of_fiIaa, flia_il«t. lump, j«p_addraaa ) 



_jooor_of_f Uaa* 
eaar Tlla_llatU/ 
u_aaojrt juop/ 



/«-taltlaXt»». global* to allow »ttitipi« i boo ta -pax aaaa toa */ 



/* *»t. up data atxocturas far 2o_writ» */ 
if ( li. Mfo < oodolor ) — U<_EXSO«> za turn IKJ 



; • for — fUa>recaw It 
fer< 1 • O, 1 I- iiomr_of fllaa. 



atart of_flla - Tnt; 

(veld) prlatxfTraaaforxlao **S»", flla llatf 1 ] ) v 
irt pro©eaa_flla<oodolar, £Ua_iiatf 1 J) ~ rjuioiri 




u_aaoxt proceaa_fllo<Bodalox, file m 
eaar •wodalur.t 
eaar *fila_aaoa, 

u_loag atataa/ 

lat c*j 

eaar «ptr_azoc - arec_datas 

rxxx *fp, «fopoa( )y 



-if 
3^ 



lf<( r P - fopaat flit.« 





IPS- 

IPC 

LP7. 

108 

IP?" 

114. 

"I 



wfclla <ce»-9«te( fp )) l- B 
if C (caar)ca — 



l*< 
I 



) 



:•••**'•• 

V 
I 



t- arecjdata ) 



lf(a_xoc_rc*d() — FAXIORZ ) 

(void) fcloaa< fp ), 
xoturac rxirujtr ), 



} 

Ptx_ 



■ axae_dat»,. 

: i»»at*W -.aaro collactad 

t_si2E - count ) < wu_«zc. 



If ( la__avxlta< LH_CTtfKAK_HEMO«Y, (U.lowj) 



0*<u_lO»oj 



CTOld) fcloaa( fp ), 
xatuxa ( rMLUM |j 



, <u_loag) couat, buffar, batatua) !- LK_SUCCESS > 



*ptr_: 
1«( P< 



ptr_«rec > <arac_data+5«C_BCrsiZE) ) 
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SOURCE PROGRAM 

networkh/netJ>oot.c 



5/73/99 
li20:46 pm 



PAGE # 

3/3 



_ SOURCE TEXT 



24L 



"arac_data++ • feyta.count,- 
for (cat - 0/ est <~byta_couat/ ++eat) ( 
bfc - -tro^y 

*arac.jd«t£s>r+ 

- <m*oil_to_k«x_Jbrt«(fch><<4) | <«»cii_to_>«x_b r t*(bl)). 




., j — ea t yp«/ 

t>Mi9Md short -_»*^lc, 

uwl ji id loa? i uxt^ 
HMlgMd loag 



uaalg»a<i lo»9 * •■try/ 
uaalgaad lorn? «_tralx«v 
uaslgaad Jm| «_dr«ix«^ 



KtetlM OKACXC O407 
l<ta£l»* NHACZC 04LO 
KtoflM ZKACZC 0413 



/» rt— art load X»mt V 



fflaf 1 m N SASMAC(x) \ 

(Tx).«_M 9 ict-0N«cic «» <x).«_M9ier-NNACZC t* <jk) .ajMflet-zmcxc] 

•tatlc 



char -»«>«lax/ 
rzxx -t P/ 



M?Ht*r u_loMf aixa, mam j 

char toaX<«r|«ua.SD_i«.BorRS_szzsi/ 




' > 0) t 

■t • <aixa < mz_Ko_mt_Bcim_sizz)? 

»ttX_«0_ini_TOFlX«_SI2X/ 



• teaadctouZZar, 1, (lat)o 
«m»0ft_MSC, 



«F)1 <- «) I 



__B«3«T , ( U_1o«* | 0 , 

<u_le*»)*«fclr, <u_lo»9)oouat. 
buZZax, 4«tatus) t- Uf_S9CCrss ) { 
ia ^w i . at m a i dMOt.mc, "Writ* to I 



raturi LM_SV 

atoort_blaaxyi 

raviadffpw 
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SOURCE PROGRAM ^ 

networkh/net_clnt.c 


DArE 5/23/S9 


PACE # | 

1/4 


""^ l:20i47pm 


! UNB# SOURCE TEXT 



i 



««-rla»a <«rao.k> 
ll»clud» <Mtdb.k> 



»l>clud« "l*_aCl.»- 
flaclaA* "Md arr. h" 
llacluo* "araraa. »- 



* TW MlWiUf la .a lUt «f all tW t«l4bi M . 

* , ... _ _ _ . cote* ■ Taa < aiaaax 1ml : u«*x 



Mi*t It U« Cllut 
: CU (Ml ITM to «U*« tt» 

: : l**a* >rlTll) 




«_lo*a l»_total — ■ ir of_**g_ratrlaa • o, 
".laaa la_tftUl_ntiir of_y«u»U Mat - 0/ 
_iaa« i»_tot*i_n»*i ■ r_a f _aX— taaaa - o, 
aw^of^tAaaaata • ©/ 



i f« liar* to j 



arajpia*/: oa»llcatl««> 



* F«*»u ta ©aly aa: audaf taafclaa. Mia 

* •oaly tor vary aj art iV- n aaaaa I amtUmr+m 



■:.** : > i# « aa| I *:--taW:»m : >l*:-i»ada . ,_ 

f *»*L* ::,fc *— ^ lia **f»*a>aaalr*d : < <Wtt aa « :aala»» 
•d ta euctart Mfaat to taa MkUr if tW< 




t:*a : -aa*-i:*iD tta aolaw v«lw ttet 
ta talc* ta avalaaa* t 9l*ai 4MlM. wit* M i 

-f>l»Q» ; .:t>«t: — M < Mt4*ttftf - v 
ta*:pa la«^ «ctlaf> W : . _ 

lalWMttmt wijrMUr-— ' ' 
!. ■■nn.lll. 1U4 ::^«MaW^t " 

K:X*::-r — — 




* «at taa total aa a aai a£ bytaa la taa outaolaa aaaaai 
« It la aaaolutaly critical taat tala aa <1om an, safer* •my 

* . fwxfcaar buCfar P roo«ni^ i« tea* -aa taa: lattaar araoaaalaa 
' * caaaMajr fhm t«1 ■— nf run t titinirr i . 



BTTX_cooirr<coaa->o«itaol» 9 _butCar_baaa) - <tt_loa*) c*aa >aataalay_baf tmr jslatar - <u_laa«)o 
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- *t - «/ * 

_ « fail or puttil x*rli- r If « etecM b«lov. «/ 
J — • < >9» _ 9«t_<efc<coa»> 1- SUCCESS) { 



MOX. WOT : lltOy< : Jl lf l »:: MUwt '-liMttL:-;: */ 
tAl» t« < p«tUl M Cfctt. . v 

~**t«t_cou»t - ■ r me_co«rr|co»»->out9oi*gr.iKiff«x_b«»*)y 



_cooirT< com- > lAcawL»9_b«X2sr_iMM ) i- 0) r 
i^a«lpl«_M«M^»(e«M) SUCCESS} { 




\ e uwm xwty>lBg_»utrtr_pol»fr) - 0/ 
WTC c o m >«tty>l»g^bmfarjoiaUr) • 0/ 
->w*90l« 4L to«Cf«r_petjit«r} - IS/ 
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SOURCE PROGRAM 

networkh/net_clnt.c 



DATE 



5/23/89 
Ii20t47 pn 



PACE# 

3/6 



SOURCE TEXT 






» HOT S9CCKUj0«_rAXZVBB . 




tlM If I 



1) I 



I m i ll yrtTlomi TH»Xy, Q» Mat tu m yolit ot f l B tt «/ 
> < H ■ ■ i i mi tM wrt i lM in ilmtfr i^xt^l U V 



7* i i ■> ■ i il l i M i :W::«^ iwffc1 y^»S^ wm^i . **- 



1 -^^^i v 



I.H:ltlplt.lUMIMrt_Mk(MH| 



ym_trfX»m_\mt%_XM>_mmmA - MTTt COCMT ( ct>»i 

wtki»9 MB hm* ha ffmm d it tkt i^mi 1ml «atteut ud fit* 19. 



1* *•© lwft(lln) to *Md to tte mmitf. 
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SOURCE PROGRAM 

networkh/net_clnt.c 



DATE 



5/23/89 



l»20i47 pro 



PAGE # 

4/7 




_390 



=ffi 




_43Q_ 




44f, 



457^ 



4*T 
4*T 

46* 

4*7 

4W 
iTO 
.471 

472 
.473 
,474. 

4?r 

47«^ 
477" 

479 



SOURCE TEXT 




uj n i , Hft_to_— a > KM_cuBT_wan - » i 

we_br**_eouat: . MAI_Ciir*T_»ACXXTy 




static u short 




* TIM «etMX r»l«U« tM 1* mXXqhtXr ml m lmmatM* jit; tJtls yglat. 43n« *o tJfcs 

■ ■ ■ ^tW f 'lAllMl,,^ a ^,>«l^ y ::: : y«rl«»l«: :MS> »*S It* tj»« »S«Sl» f ' • 

In ■ ■ » t_ hyt— _laft_ta_T»wlf - »AKTIAI._PJycxZT.ooafT(ooM->l»oaKi»4_lmf to.bu*) / 



KI UIID j 



t_PACXTT)), 




Adjust :tl* feyt* ceu»t :l» fete : JU9lUM*&ad*te 



ft* coust » Bm_coarT(ba<S«r_ptr)/ 



- c til* irtll tiuk ,MCt of t 
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a5S SOURCE PROGRAM 



networkh/ne twClnt.c 



5/23/89 



It20i47 pm 

•»■• , - • ■ ^ -~ : ,.. ^ ..... ... y» w^. w» (, :, 



PAGE # 

5/8 



SOURCE TEXT 



1 




IS 

*/ 



* - ; *** t**> ***** : : 



•) - rjUtTXJO_»M 




leag rix»t_t*t_t 



<<la»f> i — _ — 



r_**e - 0/ 

t.tT_UMO - JO/ 
OOtUltAT - O/ 

rt» • o, 

wall* ((0 — rt«) 44 CC1H1.— cm fl*/J0| > 
n> ino { UNdjekm )/ 
«_«» ( MrlU.cfetu )v 

<ool " >iiT Uud^eteu)/ 



unlta.ohm, 



if (XtB — -1) I 

If <<rt» - Md«et(l 4 com >M. 



» 9* Net to vitt 
: :-mot v*Xt tU ■■ 

; ■ um -to watt: - i 

^ by, *o Ju.t *tu 

. :. • 

if «mo — rami ( 

if (f tx«t_l»t_ti*« — 0) { 

fix «t lBfc_fclM - tlM(O); 
) llM i 

ml mfmm *Jtimm - tlM(»> - rix«t_lat_ti»«/ 

If (tl»«d_U» > < < ( lo*g ) ■UJ.l^— oo—l/lOOO)) ( 

^^T, „ 



it: :*-»bir-f «t*i *x*oc • Md 

To bt c»pl«ulT carrot vt »k>uld 
i« of Um «g*tj3, but, xat**x 4mimm tite 
1 te't kmr aow Mek tiM ta dtciMa 
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SOURCE PROGRAM 

networkh/net_clnt.c 



5/23/99 



TIME 



page # 

6/9 



3fc 



3f 



.6??; 



i 



38- 



,-jgf 
ESfc 



1 — ST: 
<WJT 



§1 



3 



4f 



7Q4 . 

70?' 
709 

f 



SOURCE TEXT 



UMout.tr.uMC - 0> 

} «lM I 

tlMnu t.tr.we - (( Cloag) 



- lV HMjMM«(ns.a — — 

-TmXXmx* to MlMt 



It <xta » •) | 



_ JS_ot;_rAitn«E) / 

^•** : --Imwi»: tMtlwi ■• tte : Oa t*» yet*/: ttoti^CW*^ 
tot MotiHiT to pconu t*« nt\UB«S :rtlu» */ 
/•*;l : .M--'»^-- fc»«r it. l« v*st : vast . < tters .ma.-'.-;. 




. 

br*._cou»t - o, 
b«ifx«r_ptr - Ncktt/ 



3£ 



ii'i 



) w*10«<b y t*_c. 



!• 1 




— _ < la nidir )brtt oatuti ^ 



«t*tlc u_«*oxt 



r«gi*t«x c, 

r*ji«t*r 
t±t4mf VMS 



l»t «eat/ 



LfclOMXlr : »••* **• J»*e**t \ t©: *b« CO»Mi<Et*d: 'uM£':;' : >:«tMi- znutlMM 

wfcvttar tfc* p«tot aetwllT «xt1twS «fe it* ^tt»«i5o«.^^^ 
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mm 




SOURCE PROGRAM 

networkh/net_clnt.c 



DATE 5/23/89 | 'ACE* 

T1ME Ix20t47 pm 1 7/10 



SOURCE TEXT 




■wtir «4 brtM to tte l 





'/* 

1* ((ft>.«»cUt(*FJ 



1 



J 



>f« - -1/ 



m» ikwr tptor, — fc:- ft**;* 



2T 



• lfttat VMS 



£_ETMEmET__9WtT ) / 



Sty : y^t- ■ i m i nut ) i*JHi>M i | ] C»U« t>n -«it) wd x*cr( » ^ 

'httt: tW il I | MlllMy fMter lf t*±A:J * ' 
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SOURCE PROGRAM 



networkh/net_cInt*c 



5/23/89 



rag Is20i47 pa 



PAGE # 

10/13 



1 une» 



108 

_io«^ 

h-486 



_109J 

-jsp 
ugh 

I 1099 

_JU_Q1_ 

jDfiSL 
_JL104 

_uor 

ifof 
noa 

_u iV, 

E38tl 

_LUJL 

r ii2o_ 

. i_m_ 



I 

/* 

:Ob»l»e---.v . i : >ao ■ : Kcooij : 'ST : W o^ i»tx> tJrt^j^*i»«, 

-r(WAJOnwc_K9G, -%lu oat of %lu r^-"' 




* 'Err, *xtv ■ oi l *.: 
xotun(S*CCEUW 



«fc*tlc u_oteor« 
9xoc*««_axaMtclM ) 




++la_tofc«l 

/* 

~ / *»**» *■* * "-*»**9 OOOO. at,l»fX^UMt iltomU^ 

itf ( C ♦+la_to*ol. ,« i ■* ■ r .ot jl MitctM % la.Mtwttlc vara 1*9 tnqt — 0) | 

_■■■■■•■ < WAWOIC^KSC . -»lu out of~%lu MtMktt Mdwta havo bMi 

!■ totAl Ml—hai at ■! i ■ ■ . 

*/ftrr* try, *r*t*. 



tckodV ±» your ootvoxfc OI*V 




srxod. <M*k.* own yb« 



*w v**xA *ot«*o>« oooto&a* -^oify * .ftmittjl 



*«t^ o*i*^ ^t-, 



t» ardor for tkio wwtUo *t> *o±*** : i 

• ■* tO *X±TO>, It Ut Ot Wdj -.tOrOXOOtoivO:-: Hflltl — <1 «J>d 




.iit9" 

r _ussr 

t-M 

_H97 

-H8- 

1200 



lot fd/ 
«_loo9 iddrtM. 

■toor of i 



cUr 
ckox 
looo 
lot 



OUt_buffOT(Sl2 + «1zm{(LN 1 
*lptx 



• otxarooo cluo xoolotor •/ 
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SOURCE PROGRAM 

networkh/net_clnt,c 



5/23/99 
™ E l:2Qi47 pm 



PACE # 

11/14 



1 

. 

IX <i 



l 



>2 



_J23»j 
_>2 



idJf.DBHK), 



•(«TS_C 



+ •u»x(ij(_a*m)), 



^ kM Pr( 



~ — n_Xft«e 



rrp 

121 



3 



12 
iz 

12731 



) - 0/ 
_****) - 0/ 



< void ) 2a_el«M( M> , 



ix <rt« — success) 



•im ix crta — mot ssa 

IX (»♦ 1 1 > _ot_ ^ 



i^aiufJkXMBS) C 

— * " — -wifcfi 

>- 3> l 



HI 



J 




It — 



•U-falMOC ( PJteSCTJBMBK) ] / 



' ' static 



-_J3PPJ lltdtl 

_J.3WCf 

_ 13.UJ J 



■<««_si 



*<Xd) 

1st td. 



mura( MteloM(fd) ), 



»t<*ocfc*fc)«)/ 
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;ht^l?8g 


^'Systems, 


SOURCE PROCRAM ¥ 

networkm/net_jsrv.c 


E^TE 5/23/89 


PACE # 

2/2 


fodeiing 


4:42:06 pm 


LINE # 




SOURCE TEXT 



3i 



3 



.139. 



JSC 



=1 



1 



3 



MS. 



Eg 

S4 



.22*^ 

r# 

2J3J 

23r 



: :>:-*oot. < bw>»i »i jmo m> f ■■ 



*X riMj' :tt 1U mUf M)/ OOI 
** tOO OOtelO* OOJtt~»xO «Ml « 



too l«roo<«lu) to oood to U« koif, total_byt**_to_»«»d) , 



1 



; y>M|Mt.ttl. fcT*» nf U to* tint mt of too voolyj 

oTTK.OO 

/♦ 
^ OOOH 

V 

ST 
i 

./* 

■■: ••* 

r ooo >oytoo_Aogt_to_oood • totox_ortoo_to.oood - MU_cunrT_»*ciZTv 



• too ooxt Mrt .ot -too,:«^y-toot.«rtLilv.o»:oo»tw 



too oovtooloo of 

l..ooooo*~ 



ototlc u.ooort 



> «»tox*o^to4o Mottoo too *i*ot oor* of to. omltl<»Xo 
ooo oXvoooy oooo.-ooot. toa U mu oot too ootooloo 1 



' ••• «o* OlOO v* 

: : :V 



If (WO<tW J OJ Olt ( COOP, 

t»t«»( mum > > 



rtooooot «r too pforlnoir ooot poxtlol 

* ■ " ■ < W;:.ttt^: : »Mt,:»f.: tOO TOOlT- ' 



1 



if o 




If < c ooo >o»_proooooloo — : 
If <oooa_o«efcot(cooj 

o<»AIUJKX), 



* Oocfc op too cmtt outooloo buftor oolotor 00009k to olloo- u« 

* to oooxlor * »•* P*«**t omooox otxooturo X ox too ooxt ooot pockot. 

* MOTS; tolo ¥U1 txooo part of too outoolo? ooooooo, out 00 <a©o't 
*^e*xo ooeonoo too ooot 000 olroooy ot^oowlodooo. ito xocootloo. 

cooo->outoolog_burfox_polotox — P_mxJU»_siir, 
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*?M^^>Mm&Emmm networkm/r 



Model 



networkm/net_srv.c 



5/23/89 



4:42:06 pm 



PAGE # 

3/3 



LINE # 



SOURCE TEXT 



—240 
1 241. 

.2*4 



_24«r 



■M±Z+:;Ot:.**m-. MCtHt: Ult V* «X« ^cl** fcO «Md »«et^ 



ir (oo».)bytM_itft_to_iMd > mx_cLxnrr facxtt - ucjbasc* sxzz) 

;*_c«w»fc - e«w->l»7tM_l«ft_t»_«M4 + X4C_UJU)C*_SZZX/ 



0& 

_233. 

# 



_262J 

26*1 
260 



__269l 



■FT" 

. /* 

If ( »«»<l_p»c*»t< com , cow->out90i*g_buIlMr_poi»t«r) r- SUCCESS) I 

:. * t 
V 



I — p«c*«t_byt*_c©u»* - Wj 



V 



->l*«t©«*90l«*_buf r«x_poiat«r - coa«->o«t 9 ©l^buff«r_p©iafc«, 



UC_aZADCX_SXZZ/ 



it <co««->i»rt«*_i«rt_to »«d — o) ( 

COU~>M_MMllB9 • FALSE; ' 




: Ul «f tk x«*Xtv 



L»l»a ~ FJUUX) t 

• «*in wti*f ■«■ t*. r«fLtr ttoa <v* *bour - 
'" "**-" ' — trn txem tb» oXUit .«aa mj 



*->a*_proc«*ai» 9 — T«W) ( 
It (racaiT«_p»c*«t<coo», <t 
x*tura< FAX UK ) y 



309J 

3I0~"| 

313Q 

_ 314 j 




J271 
13281 



_ *u 

_*«2J 
_343J 



,347 J 
l34»i 
_34?1 
_35o1 

~ 35 iJ 
_353J 

3 561 
3 57 J 

3591 



- — ->i»o«aU»«_buffar.>aa«> + i — , 
It ( c o m >a»jproc— « imq — FAXSE) { 

•(MCftT^BUa « ) cou-> l»eoBl»9 but fax ba— - 

- * fMCKETJEAPCK •) COM->ott*90lai_buf t«r 

■TTi_CO«rr(eoM->i»c«UgL6*»f««r btM) - slXMffL 



**■ orarXar » 

. V 

If (MKIJIL Fi 



^ Mt»r»<FA*TIAX_llEQCEST), 

/• 

*» buff ar* tor tw vrpmr softwar* lt]wi. 

LM BESET XNCOMXNC(CODa)/ 
LM_RCSCT_OOTBOINC { rasa ) . 
Ut^iUTJBtOJtlKOmWKtcomm) d 



baaa) t- 0) | 

all: of IW nquMt; Sat in; 
(♦ tta:ftr«t put Of tbb Xaqw 
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'Q§B9?^S®S9 SOURCE FROCRAM 

^^^^^^^^ networkm/net-srv.c 



5/23/99 



4*42:06 pa 



4/4 



SOURCE TEXT 



/«*» mnMij i fttMal i 
/*• Mit ax. n^n. -x 



*. Go 9tt tW wet : :-v! 



_Qf_I«niMt( COM > ) , 



□ < 



74 



3| 

-ft 
3 



•Oytw ttafc will iM j 



totAl_tayt*«_tj>_rocol*« - «WRU_» 



.•>■!»•:• « :-4»«itr ; ntorfr o* : t*« fcw ff i . »im.: ; • Tf It* . mUr — t ■ I rnwi 



IF 
i 



424 



♦2Z 

42T 



-8£ 



43T 



ft 



4*. 




.by***. to_r ocoIt. ) 



lf (rtr — (cmt •) MU) I 
(«r» 

■(FUUB]/ 



I*S0 

_4ft 



"465" 

— » 

4?0_ 

S3- 

475" 




r*e*iT«_»«jct_p*rt_©f _r*q*M«t ( c 



ctor *buf £«r_ptx.- 
7/ /♦ oqit v 



" '.V 



1m tte f lrat part of t*» wLtlplo i 
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SOURCE PROGRAM 

networkm/net_srv,c 




.* 


DATE 5/23/89 


PACE # 






1TME 4:42:06 pm 


5/5 


UNE# 


SOURCE TEXT 











3^ 



: Do . « ijtnetW MN< 

• * : **** t»*r « 

« ll tMttTCdU* *«* 



lOt to. wr* tft* l««t fJjjBNDOCPXn 
ritaor inmnml; 

I touXf«r_ptx / /«,O0MT:*/ 




tt < MQWamj M i ■ QMfttjtT) t- cou->hMdtr.a 

«»cia*rc-MHSt3. «d, %d, tO\a-, 

uwuu;jnwat(bttMwrptr > , 
e— )kwlc.M qu«» o« umu 

1* 

J 

IX < WJWU I Ul _IW— «<b«tfg«r_ptr) * 1 — HirUr 

11 j t itm >«^jrocwi^ — FALSE) | 

M^AaocTjttAOW • )coaa->out 9 oi» 9 _buf r«r_l>«M - •<faccct b 

!73^:SS^Iif25f~ >0 * lt ' oi "*- bu * f * r - l **"» " »_«*DC«_JI«7 
•fPaCKBTJKADCK *)buf f« 



it 



r_»*M ) !- 



COM -> tl— _tO_llT» - (1 




.; .. % t - - ■ -»«X, ^ .i. __ 




lm xcsrr h*comzvc(co«s>/ 

IM_KrSCT_OOTGOIMC (COM > , 

ut_scT_OfD_mocMxaic< con > t 




COM ~> M_tlml»4_OUt - TRUE: 

com -> tlM to LIT* - (l»_ticJt • 5) 

rttura ( P AltTX Al> XZQVEST), 
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SOURCE PROGRAM 

networkm/net_5rv. c 



5/23/89 



4i42t0g pa 



page # 

7/7 



SOURCE TEXT 



720. . 



_794 



__S31 

_a32f 




if C«cat i- 



t) f 



at, BDf>_iP_PAcrrr. («tjn*ct i 

•U tte fMkit toy***- 

■Uilun to Mad %d toyto* to tlw aoot. 



L»it_»ock«t ( ) 



ftr*t «t:«ly tiM UU rwtiM i« eallod* :v»*fc :W:tw>Au» aookot 
■■*:;*• aet «M wdwt par feoct cmmcUob, ©^r «t» wck«t tor «n 



V 

It ( (X<3-*oet«M*r_ZMtT. 
xottuesftaiu 



atloa «adpolatfaoe**t) a )/ 



_ Jt T+mllr tr»o 

Mt Ot zto^Tlaf port to.to ttat ot .tte'MtoUc^ ur 

— , ,«« r :*— ^ 7 " 




>-::«vT«itlaJJ^ : %te- ; -«aKUi.; Of «0«MStiOM : :«tt--co«t«ia;»o:-:«Mc«j: 

' 

fox( i - 0/ i < wa.nns/ i++ > < 

Ubl«.oCjeons(i] - (COHMBCZZON •) ircij., 



static u_«aort 



lp_Madox - <IF UJU 



a •KMttor ♦ nxaor(t 



if(( 
( « 



It {rest <- ©> i 



«ootiMtio»_poct f- MoocxExs_iooT_or_iMa>.rar >> 



o, (« 



ptr - ( u_lo»9 *}(«B|_itM + alx- 
If < *ptr*+ — XJtszaM > { 

If C *ptr — utsiliT* > | 



> ♦ «lsoof< XP_MEADU ) ♦ iIxmCC DSPJ 



umr - Mu.ckir •)**ptr.- 

iff MOOT < MAJCUSEKS ) { 

lt( t*01«_of_con»»t u*.r ) t- 0 it. tablo of coamaf umt I->mm 

tttlt_«(.e«u| umt l->iwbtr_of xotxloo - «, 

^ t*bi«_of_cMM( umt J->ti»»_to_iiTo - (imjtiek. * sj + 

•1— ▼prlntrCLMSlll-r* proe id* did got —tea *d, %d\jV pxocld. 



•_id — proc_±d j { 
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SOURCE PROGRAM 

networkm/net_srv.c 



5/23/89 
4i43:06 pm 



PAGE # 

9/9 



9 70 



976 

977. 

R3- 



, 990 



m 

1000 

-i§a 

105? 

_i004 



— J°4£ 
_LQfT 

— 3S- 

1023 

1 1034 

He 



4©. 



jcoT 

J 039 

JLQ«1h 



10S0_ 

Toil 

J0S2 
053 
~6U 



•eUw_ttMr- 



•xlst* to f 1*1 t cc wiB tlw t tract 




— « ) I 

-TcOMfTCHCtf •) MXlOe(«lSM<(O0mSCTZ0M))) — (COMMKCTZOI 
-*9»<SYS_E»JtO*_MSC, -o»t. ot ■i nr r ©» Mod*!** : 



±z ( !»!*._ b— i r \iam_tQ*j— wtr | com ) t- soo 

tlW((CteZ •)«»); 




L.dMtlMUM(O) - »«M_C< 

.•tlwtioitll - bm.w 
■ 15] - but.ci 



tlMtloafO]/ 

>*OCSfc .dMtlMtlM(31 / 

.dMtlMtlMO); 

.4MtlMtlM(4] / 

.OMtlMtloaCSl; 



I* 




i t- t c— anm *> muxx) { 




— US* 



I Mi.vtns l . 




CO.*- > l»co«l»9_buf f »z-_b«M ) t- SUCCESS) I 




If ( COM->M < NU.VSBS ) 
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SOURCE PROGRAM 

networkm/net-Srv.c 



PATE 



5/23/S9 



TIME 4t42:06 pm 



PAGE # 

11/11 



UNE# 
_U99_| 
J2pC 

12QJH 

tap 

"1209 

^121 9_ 
1220 
1=1 
1222 

_1223_ 

u__?.223- 
_J22?_ 

J231. 
_J232_ 
12331 

iSr 
zri2*c 

—1237 

— 



,_I242_ 
_12*4 

9E 

ash 

_1259_ 

, 1262 
_J2M 

*ZJ265_ 
ZJ26C 
~J2*» 
126* 

12*£i 
I27£ 

J272. 
A27V 

_127V 

□»» 
1281 
1282: 
1283 
_J2M_ 
— *?*^ 

_J2»r 



12JS" 



J2S7; 



299 

?» 
301 

_JJS 
_1303_ 
130* 

^1307 
308 

HBO* 

ZTsiT 

I*™ 
3J4.. 

J31J . 
13V 

C 




(mid) fCM((chtr • > t*bl«_ot_co«m»C 11 1 / 
tSl«_of_coM«(tl - (OOHNSCTXOW •) 



vprlatf C-emfca 1 



4w» JJL UL l cka»9»« : «♦ * mm <t » it *Jmxm. 





£8&&«8?M& 

* ■ *mltmc Mkmrnt- Mt^a 




(CUT •) KVIL) { 



' LK_«SSCT_I«00MnK<O«W) , 




■» tils e«k dots »ot •Md to clMB9«d. 

* l^*W^i»«*^*te«r eouM cfc«»9«, »»«* 21 AX 
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> Copy 



mmm. 

- L — s~ 



SOURCE PROGRAM 

shellswh/Hprescan.c 



DATE 



5/23/89 
1:21:08 pm 



1/1 



_21 

-53 



E3£ 



32b 



3? 



32 
_53 

_5S 

3f 




» 3.1, 4/34/S* at Mi0O:Ot 



• daflM MJF_SI3I WM 

• d*fi*« Mr_x»c* i«« 

• dttlM NMfl' 




extera cku « 
static sheet. 



static cfcir 
•output . /* 



» jockibNd character *st* aaaca •/ 



Mliur to source twt */ 
directive ( H 1 » /* «- • o« dlxsctlT. V 
dlrectlral I 32 1 , /* aaotaor aaa* of dlr*etl»* •/ 



liltMM 1 
i*clud*fllo: 
/• lacludi 
static uasl«» 
■uk , /• -to 'an 
out_ladax . /* 

static uakort 
a*lloc_falled 
iMd fllsi 

llMSO , / 

Oldlll 

OldSWllMM 




/• to ladle*** hUocO failure */ 

/* ladlcatoa that a file; " 

■ its* aa a oer V 

*/ 

/• to mm mow llaa auetoer 



/* to Oalar liaa suaoer lacreaaatlao; •/ 
A tlmm ladieatiee; taat we az* laaludleo; V 
■ . mini: oaavtlso ceuat */ . _ . 



stable riXX 




in. 



MXtC — *\1 

♦ ♦■oifllasae t ^ 

▼old 

la ■eat_preaeae_lafo ( > 

{ la_»*st_ll»oso ( llaaeo ) / 
im aaet laput { a* ugco_*a a * 
) /* la> Matj a se eas_ l»to •/ 



static ▼old 
laxrox < £< 




ra -ria ]a.MfXOE() •/ 



static -veld 



Tla la_M*rror < ) V 



tol 11- '\0* ; 
ls_«ast_llssao ( aewllaaao ) ; 
la_a*a t_laput ( aource.aaa* > 
la_a«xxor 

( 1 . 
/*M«SCV" l««ical « 



\ r* : 



ststle 
ls_dlrectl-re ( atr ) 
caar "atr t 
/- ratura* 1 iff t 
( It < 

ratura 1 
If ( atxea* ( - -r 

ratura 1 »• 
If ( atrcap < atr 

ratura 1 t 
If (stress* < atr 

1* < 

rature 1 
If < stress* t atr , 

ratura 1 / 
ratura 0 .• 
} /« ia_dlr*ctlT* y 



aooaa d striae la aa laclade directive */ 




atatlc Told 

9*t_uaquotsd_fll*Baa* { 
/• 9eaeratea late ff * 
( caar 
•atr 

•tn . 
atr 



llamas* ta* currant tofe.es, which la uaquotad. •/ 
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SOURCE PROGRAM 



shellswh/Hprescan.c 



5/13/99 
1:21x08 pm 



PAGE # 

2/2 




tfO 

_m 
„m. 

Jit*. 



209 

:2io 

_2»* 

_2JJ 

_21' 

s 

1222 

_224 



-_22* 
_23«. 



_231 



237 

__238 
_235L 
240 



•Utlc wld 
out^cortrol ( 



char •Xll*_i 

I CkftI 

*»*» t 

«at>Ur ( • • ) t 
( void ) avrlatr < 
tox < ptr - wai -< 
«rt_cfc*r ( »p*r ) « 

out cktr ( •tXlm_mamm ) , 

„ ., ( "W ) * 



'»»»* # llM, 




»&iloc_CalXMl - 1 ^ 



} 

out_iadtx - o ,- 
•cludis* - 0 , 

MVllMM - 1 . 

m—a_l iln«M / 

£ut_co»«rol ( SS^ . *o«irc«_* 
la iMt.lwtit ( »■»» ) i 
la imUImw < llaMO ) ; 
prflt»tMxt < ) , 
1 /♦ lB_llBlt_»c«ac*« V 
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=! 

249 

f 

257 



267 _ 
268 
'269 
270 

MS 

.27? 



, 277- 

I 279. 
2»P_ 

I2*i_ 

jaa. 

_2»_ 
2S4. 



SOURCE PROGRAM 

shellswh/Hprescan.c 



5/23/S9 



time 1:21:08 pm 
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SOURCE TEXT 



1 whll« < 11 

if ( — xtc — «ar i 

I ( TOi* > I 



■wte i- cor II aeiudlag > 
»_fil« ) i 



out.ctar < 1 * 

ou Q I - 



1M it < 
C if ( ■ 



•la* If 

( 



tC — 



JW9. 
.291 



300 

_302_ 
— S§" 



far 



_322. 



31 




<- M 



— •_ if 



out_citr f * »tr > / 
output. { owt_lartB* I • *\9 
if < mdJ lliiMi > 



9*t_«i 



if < !• dlnttlTC C output * —rk ) ) 

( | voitf > *t*CfT f «UM«**«2 . output • 

if < ■ ~ " 

t 1« 



/•IMKV'ctiMt xof» 



«« filM tzca vitkla *• f 




/*lMSCr/ a uatoxBl— tod atxlBOi ood cf file 



witala « *i»9i*-qi»ot*d ■txl»g- 



l * 

ol— 

i 

I 

vail* ( mvLUr — "V" l i 
output; I wit. f I - »\»» j 

if ( — d.t niim ) 



{ "V ) * 

< 1 / 



__ o«t fa : 

fzd — od^f 1 1 i * ' — ■ >V 

md.t U— - o , 

" < t la MMlva_lltoraxr_til« 



354 

~355" 



IV'cu't xo— l«o ** t *J^ 1 Jj" 



lacludo fil* - fopm f lacludof u«oa— , -r* ) i 

if { illl— _tll« — MOXX ) 




ocludlao - 1 t 
oldaoxtc - ■•arte .- 

OldllMM - 11 —— * 

old— ull— » —11— / 



651 



5,353,243 



652 




653 



5,353,243 



654 





SOURCE PROGRAM 






OAT^ 5/23/89 


PAGE # 


.I^gicModeliBg^Systems^ 


shcllswh/Hprescan.c 


ETEXT 




™e 1:21:08 pm 


5/5 



. 4*2. 

_*** 



r«tur> MULL . 
output. ( OUt_il 
r*tux» output: 

1 /••■?- - - 
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3 



I 



:emS" 



DATE 



5/23/99 



TIME 1:21:09 pm 
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SOURCE TEXT 



3 



3 



3fa 



31 



3£ 



3 



101 

m 



t Uclwte -»^»rsO-S" 
I lsci.uA* ■tx^i.*" 

• «•<!«• MA»_»«JO_i«A»«_lX»» M /* I 



\— Wt irMTII Is to (If /* **» 1 

ttsxs c ** x bm ( , . /• iimm i r V. 

ess ( ) t /* e 



V 



Mt&c es» kMfc«r e avr_szxc ] t 




mm 



tz t teak, t- MDIX ) 

I *wM«x_»*xisg < «* ) / 
to*. - baf tor / 



i < » v 

it ( 1— — 0 ) 



/r*uma*/ m 



•IN At ( 1 — > IMJ Ds^JSMStJMI ) 



his- 

13 



t 



i 

: • V^^r ksw - osXloc ( lss * 1 ) / 

ir — «OU. ) 

{ la Mrv 

( 0 , 

/*UCKV'OUt Ot MSXT ©■ SOSt («nCt.NH)' 



) / 



t void » strcpy < *a 
«rr_Msss_fx«s - 0 > 



1 if < *»od_ssB» t- >nnx ) 

{ lm «sst_prs*c«»_isf o < ) / 



17~ /tUttcVBodtitr^ 



clClsd* 
ss ( 1 
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shellswh/Pr_host.c 



t>ATE 



5/23/89 



TIME 



1:21:09 pn 



PAGE # 
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SOURCE TEXT 




J" 
_17* 

Ta b 



if ( to*. I- MVU. J 

{ 1m • strlM ( tofc ) > 

It ( 1M - * ) 

- i» nttjtMCu,Ute < ) / 



LM If < 1M > MAX_HOO_MA«_UEX ) 

< Told >^rl»tr ( buit«r , •»«• , 

IBJHBH 

im to* 1<M9 (wit b« so -or. tkaa 
, fcuffwr 

> j 

mi Hoc ( ( u**ig» 
t — MULL } 




•1m It C •* 

{ if < *US*«« J 

I *■ tjw«CM_t 



3 — 0 ) 



< L . 
> / 

•ota i»t ttUnrt 



It < to*, t- MUXX. ) 

it < -t >- 'X* *t *t <- *x* ) 



» t J ) 



it < i l»j 



r*t_r«ilux« : 

it < 1 dW.MM.fXM ) 

( Void ) tXM» < 
If ( I Md_MM_fXM } 
( TOld ) HM ( — 
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SOURCE PROGRAM 



I shellswm/Hconst.c 



DATE t 
TIME 



5/23/89 
4:42:18 pro 



1/1 



SOURCE TEXT 



" 8f 
82 

wa 
u 

~89 

' M 



100 
101 
" 102 
103 
lO* 

10 i 

106 
107 
108 
109 

no 
111 

112 
113 
114 
IlS 
116 
117 
118 
119 
120 



« la 

• lMludt < 

• lacludo <»trl»o»-»>> 
I lacludo -■tXB9-»" 

I lacluda "Bparaa.a- 

f laclud* -■C«»»t.to* 

«xt*rn void fr»«_<W» t I 
static uxbort dvpt* .- /* 
struct <**▼ *tb* . /» *■» 
cuixi { »ur_»x« 1 - 

■void 

llit_COMtrtlMT 
/* oat*X 

{ < void 

C TOld , 

( void ) atrtoaya 

( void ) »trto«y» 

( void ) ■trtoaya 

< void ) atrtoaya 
( void ) atrtoaya 
( void ) ■fcrtoava 

< void ) atrtoaya 
{ void 1 atrtoaya 

( VOld } AtXtOOVM 



tx«c* of daptb of ladsatatlon for txaclD* -/ 



, ->Old 

( void 

( void 

( vole 

( void 



atrtoaya 



{ void > atrtoaya 

( VOld ) ttXtMTB 

( void ) tutoiya 

( void > atrtoaya 

( void > - — 



void ) 

void ) 

void > 

void ) 

void J 

void ) 

void ) 

> 



atrtoaya 



< void ) lUtoiyi 

< void ) * 
( void ) 
( void J 

< void ) 

( void ) 

( void ) atrtoaya 

( void * 




rold ) »Lrto*y» < 
1*1 t_coMtxa Imt 



1 f 



void 
fxoo_ta« 
{ froa_ 




arg . ax«2 ) 



X$SCKT{ T f -KOLLTXCE ) ; 

la lMt_llMBO c lloo.of 
la~a»at_ input { 



/•VJJUUtC52*/ 
void 



*rq , ar«2 > 



al»S l»_««aral»9{ ) V 



ASSE!tT(Tf-NUllT«E) ,- 

la_laot_ll»oao ( lln«_of C T ) ) 

l»_«»«t_ Input ( syatoatr ( flla_of ( 

lm Bwarning < mss , «J<7 r «9 2 ) v 
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shellswm/Hconst.c 
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LINE 4 

-S- 

_123- 

124 
~125 
__126. 

127 
-""128" 
' Zl2»". 

130 

__»*.. 

132 
"133' 
_15*. 

135. 

13eT 

_1M 

139 
_140 

Ml. 
_M2 
_143 
__M4~ 

MS 

146' 
~147 

148 
" 149 
"3 » 

131 
~152" 

153 
"154 
D« 

7t56 

157 
I 15* 

159 
~160 
"161 

163 
164 

165 
:i66 
„167 

166 
" 169 
_170 

171 

17; 

173 
174 
175 
176 
177 

"l78 

" 179 
ISO 
181 
112 
183 
184 
185 

"186 
187 
188 
189 
190" 
191 
192 
193 
194 
195 
196 
197 
198 
199 
200 
201' 
202 
203 
204 
205. 

_ 206 
207 
208" 
"209. 
210 
211 

§? 

214 

215. 
216 
217 
218 
219 
"" 220 
221 



void 

bur lastaad ( i , 1 ) 
uaaoxt i , 3 



) . touf_l*a**ad V 



▼old 
tr_aatxy 



/» trace oatrr *• 
{ uibort 1 ; 

( void ) tajrUt.»«iM«« ( - 
( void ) l»_pxlat_B*Bexae I * ) 

< r iSid°?"ii_pri.i-««"9* < *V" > 



1 /' 



tx_«atry V 

1 



void 

tr_axlfc t T 
tree T 

/* traoo exit Xros* a t 
{ usbort 1 



It 



1» It ri»q_on ( 

{ for < 1 - o 



. 1 
depth 



Void ) 2»_prl»t_»«4»«9« t " 
( void } l»_j»xlnt_»eaaaae < — " 
pxlataode ( T > 
{ void j - 



1 /• ta.wtry V 




) 



uahort 

•compare ( aval , 
ayatool 
svol • 
ay»2 ^ 

/• x«tun> 1 Itf ta* **» passed 
{ caar 

» tl , 
-t2 . 

t.1 - *y»to*tx ( aval ) i 
t_2 - aystoatx ( ave>2 > s 

van* ( t- •\o* fcfc *ta »« 
I **tl / 



» equivalent* 



»\0" a* lovax ( *tl ) — lower ( «t2 ) > 



auric struct dev 
allo_oev { ) 

/• I«tUTM 

I caar «ptr 

ptr - lat.aalloc ( 
II ( ptx — KUU. ) 
{ Is maxxor 

C 1 . 
/*U*SC»/-out of i 

) i 

r»_rraii < > 

rtturs ( •tmct dev • ) ptr - 
I /• all©_dav */ 

lUUc atruct pins • 

alio plas ( alxa } 

uabort alxa 



x> ■♦wly-ellocsfced array »r Pi» atrueta ol passed size V 
< slxeof ( »truct plas ) • alxa ) 



return mull „- 
it < ptr — Krai ) 

7 i . 

/•UWV'ottt ot a—OXT 



ob Modeler <allo_pla*)- 



) 

la_rtall ( > 



return < struct plw * ) ptx 
J /• alio plaa -/ 



atat-lc struct, j 
allo_*equence* ( alxa ) 

™*«^»%ol*t*x'«o a~ly-.lloc.tad array ot sequence* -/ 
{ caar *ptr . 
II ( alxa > 

ptr - la_aalloc < alxaot ( 
•lac 

rtturn HULL .- 
It ( ptr HULL ) 
{ l»_lerror 

■wry ob aootltr ( allo_eequences ) - 



1 



alxa ) 




_ __ vhoss taxt is in tne passed node - 
tloatlao point vlw '/ 
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SOURCE PROGRAM 

shellswm/Hconst.c 



DATE k 
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LINE » 

241 
_242" 

2*y 

244 

?45 



299 
300 

301 

302: 

303 H 
304 
305 
306 
307 
30* 
309 
310 
311 
312" 
313 
. 314" 

"315 
316 
317 
311 
319 

"320 
321 

323 
"324" 
. 325. 

.326 
_327_ 
32*"" 1 
.329 
_330 
331 
332 
333 
334 
:335. 
33* 
337 
" 330 
339" 
340 
341 
342 
343 
344 
345 

346 

347 
348 

349 

350" 
351 
352 
323 
354 
355 
356 
357 

3s«: 

339 



0 i 



I 1 < 



±t~t uaMfMxM C ) — N_HECATI"Vr ) 

tx_«xlt < aw ) ,- 
r*tux» ▼*! / 




-la **• w mmmrn d -l 



Mek_Ut < 

/• mUj'nm tto 1* latjaaxal */ 

/• rtturuthi MMtfMd ao^ */ 
{ 4oubl« wmX t 

▼•1 - eteck.m ( mam is 

If <»•!-< tiMlga** ) »- 0 ) 




la *trt»9*7 -/ 



i N_rx»r_NM« = 

kid - aubtx** < 2 , T ) ; 
<Wcoi*t* < kid , ( loa* ) < 
if ( kldcouat < T ) — 3 ) 
i kid - autttLTM < 3 » T ) 



J - eaack_lBt < 1 

i:^ck_int < kid 



id ) ) > i 

) ) 1 t 



/•IXSCViiUxMl irror: do_plB_o«i 



tr_«xlt ( T ) . 

If ( felHl > BM*2 
rtturr BIMl - 



J /• do_plD_n 



■void 

buf_stxl»9 ( mtx ) 

/-'fiil^i with «a**».fc. of P*mm1 -«txl» 9 - **« (»txlp « 
{ cfcir quof . «b , 
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SOURCE PROGRAM 

she!lswm/Hconst.c 



5/23/89 



TIME 4:42:18 pm 



PAGE* 

4/4 



SOURCE TEXT 



361. 

363. 
~3<H- 

365 
— 366 
Z367 

36* 
~369 

'371, 
372^ 
"""373' 

~37£ 
~37^ 

377 
~37B' 
T"37» 

380_ 
~381 

382 
_383 
" 3*4~ 
~3«Sl 
" 3*6 
~~387: 

388. 
Z3*9 
3«f 

391. 
~392 

393 
~ 394_, 

396T 
"397 

398 
"399 

400" 

401. 

""402 
__4C3_ 

_404 
405 

-406" 
~*07_ 

„409 

__410 

— 41 I- 
„412_ 

413^ 
"414 

415 
_41b 

417 
"418" 

419 
'420 

*ll 
423 
424 
* 425 
426 

~427 
428 
429 

"430" 
431 
432 
433 
434 
435 
436 

"437 
438' 
439 
440 
441 



-SSa 

447" 

"<«*• 
449' 

4 SO" 
451' 

"452 

" 453 
454 

455. 
456 
'" 457 
458 
459 
460 
461 
462 
463 
464 
465 



470 
471 
472 
473 
474 
475 
476 
477 
478' 
479 



villa < •atr 1- *>a*ta ) 



vbila < ••tr i- 



•b - *\0* t 



•\o- ) .- 

, It «t» • 



pr*p*ad_ua<laracor* < *T» . look^oaly ) 
ayabol 47a 

✓* If ioo*To.lT 1» MMito, •aayr*tnr»a tba ay«bol it »*k*a it it axlata •/ 
void )~»prl»tl I but . •_%*" . ajmtoatr < ayai ) ) ; 
Md to iik* aar* It tits V 

mur. loo*_o.i T » •trloe* I ***t 1 . s •txtamjm < but > , 
✓» pr m p iUj i H r a r nr m •/ 



I 



< pr* , aw ) 
ayabol pr* 
uaaort tua ; 

/■ *ak«« * aybal **d * ■mm 
{ char «atr 
u»hort l*a .- 
atr - ayutoatr { pr* ) 
if c -atr — "V- tl ••tr — 
( bur atxla-g < atr ) .• 
Xan - striae ( but ) .- 
r ▼old ) aprlatf < but - 
It tit* */ 



> xuturaa tbalr coacatanatioa aa a aymbol */ 




▼old 

•ad_at.tr < T , att 
tra* T t 
•tzuct pla_attx 



/* f Ilia 1* at 
/• with lafo 
| uabort l 4 
trae kid t 



tor ( 1 - o 1 < 
avltcb ( aaa>* ) 
{ caa* P XD_ 



♦♦1 ) 
« T ) 



uit c_a*al [ | 
taoet — c_at**a II 
text — c_«d««_rl*« I J 
tantt — C_odoo_Cali 



It i 
I 



•ttr« I 1 1 - ua*_flao. — ID_*TT* > 
attra 111- attr . Id i 



C taxt2 — C_e*al I 

taact2 — C_atora I 1 

uxU — C ado* rlaa | [ 

taott2 — <C*do*_f ail 



/«LKSG«/ a »a attribute riaf a c ltlad 1 



«1m If ( taait — C_faadbaek 1 1 
( it ( attra 111. u**_fl«g 
( uxU - attra t l ] 
If ( ta«t2 — tawt > 



:t C_ka*?all** > 
ID ATTR ) 
attr . Id t 



/•lKSC»/"%a attribute 



aratoatr ( taot ) 



) 



ala* If < ta*t - C^pull_«p I I *a«t " Cjull.d 
It ( attr* CI uaa_flaa — ID_ATTF ) 

{ t*xt3 - attra 111. «ttr . id 

If ( taxt2 — C_pull_up | | t*xt-2 — C jull_dovn 
carror 
C T , 

/•1MSCV»« attrlbut* raapoclfiad- 

. aya^oatr t taxt ) 



/»LK$C«/-%a attrlbut* raap*clti*d- 
, ayatoatr 



tt < attr* 111- use tlag « CURKENT_SPEC ) 
taxta - attra III. attr eur_sp*c cur . 
If < te«t2 " C_pull_up [ | t«xt2 « C_pull_do«n 



caa* N_ATTR 
If ( aaaaao 

< It 
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SOURCE TEXT 



__489' 
_«*>" 
_491~ 
492 
493 
494 

49©^ 

497 
~498~ 

_500_ 
501 

503 1 
_SCM 
_J05, 

507 
"~508 
_509 

" 512 
513" 
"514" 

«j: 

519 

521 H 

._S22 
___523 
524 

527 
S28' 
529 



.531. 
_S32 
~533 
534 

53*: 

"537 
534 

_539 
540 
541 
542" 
:543" 
544 
545" 
S46 - 
547" 

~S48 

_>••: 

5Sp_ 
"951. 
_.3527 

553. 

554 

556 
557 
558 
559" 
5*0 
S6l" 
562" 
563 
~564 

~566T 

56T 

""569* 
570 

_J7\_ 
572 
573" 
574" 
575 
576 
577" 
578 
579 

582^ 
"583 
584 
MS 
586 
587 
588 
589 
590 
591 
592 
593 
594 
595 
596 
597 
598 
599 
600 



ill. »ttx . ere spac . »«q "™ 
**J*I«it VtaSteCaadB < Sid - «ubtX— ( 1 , T } > ) 



/•lK*C«/-»« *fc< 




_ < kid - Mbtm < 1 r T ) ) i 

It i un — c wOl I I **** — Cjwi11_«ovb > 
( ir< Itttl (1 T ~*_^«9 — ID.XTTT ) 
( l J . *ttr . Id 



IT C «wtJ — C_p*ill_up | \ taxtJ — cjpull_4a»m ) 



/-UttCV»» «ti 




itr < tut ) 



liM 1C C «t*ZS III. — Ctm«DTT_SMK ) 

t mm - «ttx« III. «tt_r . cur_»p*c . cur ; 
IX < t^ctJ — Cj»01_up | t *«*t2 — C_pull_dow ) 




( «ttx« 111. «aa_fla* « 
«ttx« 111. *«* - «" 




) 

MTltCh ( MM* ) 
{ CAM P IP 

»ttX* ( SO 

»ttx« [ ad 



«aal_a«tr: ted *fc*xiawfc«- 



; 1 . m* l\**f - ID_ATT* f 
; j . attr . id - c — ' 




1 . um 1 1»9 - crcxx_sprc .• 
J . >wf . cyc_a»ac . wq - 

! «d>tw ' t*?*?"'* ) ) . 

If < UxU — C_r*ll_*p I I ««*2 — C_pull_dovn ) 
{ •ttr. { aaa* J . -ttr . «ax_a» ac . - 
otef - «*c_catloa < < 2 , T } ) . 

if ( uxu — c_»«jj._«r ) 

( « ( t*. -> VeT/ ow • aoo© > 4 ) 




( 2 , T ) ) > 



( 2 . T ) } ) 



< 1 , T 1 ) — C_Io» 7 
< 3 , T ) ) : 
K 2 , T | ) v 



) /* add_at*ar */ 



atatlc void 

tBlt_d«TiC« ( t ) 

itmct d«v *t f 

/" initial lm »ll f iaXO* ot ■ 

{ t -> - 

t -> auaTout - 

t -> rai.io - 

t -> i 

t -> i 

t -> i 

t ~> pltt.CBt " 

t -> apla_c»t - 
t -> rtMt_eat - 
t -> aua aaqs - 
t -> rla«_lb - 
t -> pr« s«q_l«»qtLk - 



■ paaaad davlea atxuetura •/ 
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SOURCE TEXT 



LINE* 

601 

„602_ 

_6CM_ 
603 
606 
607" 
60« H 

1609 
610 

1.611. 

_6i2 

613 
614 

~ 615; 
~6l6 
617 
6i8 

3" 
_620[ 

621 
7622 

623' 

" 624-, 
„625_ 
626 H 
627 
~62* 
_6Z9_ 

_632 

637" 
~63* 

639 
"640" 

641 
„642" 

643 
_644" 
J64S" 



t -> fi>_eeq_l.ea*t* - 
t -> poet_aa«_lee«tn " 
t -> ultra_f «et - 
t -> dl*_ti»_c*»c*. - 
t -> laa_tl»_»eaBuxe - 

t -> «*1«7*_MM - 

t -> um daf ault - 
t -> a*a_«taxe_pia* - 
t -> kas.adiytar.Mp - 
t -> ae«.j«efcaa«_»«P " 
t -> k«sjMdMck_Fia* - 

0 .• 

t -> cUt_paxlodl - 
t -> cl*_p«rlod2 - 
t -> Bia default. - 
t -> typ_daf«ult - 
t -> max <4«r*u-lt - 
-1 .* 

t -> dtT.uat - 
t -> d*T_typ* - 

t -> a»d_B«M - 

t -> clk_typ« - 
t -> tacBaology ~ 

t -> ■ 

t -> io_«tor«_ca*»9«* - 
irausTM .■ 
t -> teea txaa - WHUtT«rE 

t -> 0*f_«*tup - 

t -> «a«f_fcoid - 

* -> d< 



t -> Vfcth - 

t -> vita - 
t -> Via - 
t -> vii - 
t -> v»b - 
t -> Val - 
t -> lea - 
t -> iol - 
t -y na - 
* -> in - 
t -> lab - 
t -> lal - 



647 

H649 

JS50 

r««: 

653 
654 

656 
'657 
_654 
_65JT 
I66<r 
_66l 
_662 

663J 
"664 
16651 
_*66. 
_667_ 
_668 

669" 

ns7o 

— 671" 

673" 
674" 

""675. 
676 
"677; 

1678^ 
67»" 

~680~ 
681 
682 

116*3 
684' 

_«5, 
6aC 
6*7 



690 
691" 
692 

"693 



6951 
696 
697 
698 

699 

700 
701" 
702' 
703 
704 
70$ 
706 
707 
708 
709 
710" 
711 
712 
713 
714 
715 
716' 
717 
718 
719 
720 



t — > pin* 

t — > aaq a e 

1 /* iBttjdancc ■»/ 

atatlc double 
rouad_up ( val , «1 
doualo 
«al , 



W2 , w3 , *4 > 



V3 . 
w4 4 

/• xetura* nl im 
{ double xat ; 
val — O.OOOS / 
xat - nl * v2 ♦ vl * *H 
It ( xat - »>4 >- val ) 

xat — w* 
If ( xat - w3 >- val > 

xat — w3 
If ( rat - w2 >- val ) 

xat -«I ; 
if < xat - wX >- val ) 

xat — wl * 
xatuxa xat 
) roaad.up V 

void ialt_tbe < ) 
I tbe - MULL t 
} /• l*±t_tbe «/ 

•tract der • 
coaatrala ( T ) 
txa« T .- 

perform atatlc eeataat* 



> -to aoMtalag xaaxaaeatable -with paaaed weight* •/ 



i cbecklao oa tbe IKBL cpaciflcatloa •/ 




»la i 

lfdaf E3rroitcs_KMKsxifs 



caax aia>_buf I 32 1 s 
•matt »roao:_MAaciJJS 
«apta - o .- 

if 

1 Ti-MlSi^ai ! t'll ia_ip_ri.g_o» 

< void ) laijxlat^waaaaaa ( -\a- ) . 

( ) 



> II 



t' allo_oa-r . 
laic, davlc* ( taa ) . 
aids - kldcouBt ( T ) s 
tr_aotry { T ) , 

/•la w«Uc_l was 
procaaa : 

49avlc*_aaa* 
ultxa taat 
davicajuaa^a 
rapoxt 
aMdalar.aaM 

di*at>l*_ti»tag_cnacxln9 

davica_kold_tx»a 

dav 1 c«_aa tup_tiaa 

0vrlcc.aa»plc_t±a« 

daTica_*paail 

^cc^hll^ltl^WVil/Valt^rsl apacificatloo 

Xoh/lol/Iia/Xil apacitlcatlon 
dafault.dalay — — ^— 
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TIME 4:42:18 pm 


in 



721. 



■?24- 



72«- 

_733. 
7M. 
'35 , 
736" 
"737" 
738 
'739 
_7< 
_741 
_742_ 
_7*3 1 

745.' 

746 

747' 
~748~ 

750 

~7ST 

._?S3. 

JT755I 
75^ 

~7S7 
7»" 

759 

746 
741 . 

ZZ H2- 



74 5 , 
74^ 

~747 

~7«: 

774 

Z3W 



~7»0 

__711 
__712_ 

784^ 

—'•5-, 
~78<T 
787 



"791 
TO- 
_7» 
794 

"795 . 
794 



_*>5 

_«©4 

807 



_810_ 
_»«- 

_«15. 
%\€ 

_.«?_ 
81* 

120 

821~ 
822 

_824 

K5: 

824 
827 
828 
829 
830 
831 
832 
833 
834 
835 
834 
837 
838 
839 
840 



lit < k - 1 * *«* - Jtv 

mUl < mb*n« < fc . T > ) 

if ( " 

* T - 

) f 




< T 

) i 

If t 




if ( Umt -> clk_*T*» 
tb* -> clJt_*yp» - < 
••rltcfe < fcb* *" 

{ C4UM C CW 
1« < 

c«iror 




tbo -> t«ekaol097 - C_TTL t 
/• Call t*r«w«ta •/ 
Om l mult : 

/* X401 111 1— I */ 

«■*• C_TTX. : 

it ( -> **■ — ww 1 > 

tW -> Vcc - D_TTI,_»ec .■ 

ir ( tte -> **t» — uwku p ) 

tkt -> Vht* - D_Tn._*tatta . 

it ( -> ^lt* — «wcn«» ) 

t*« -> vitb - d "m_yxt± t 
if < tb« -> vik — attcrmo > 

tta* -> Vlh - D_TTT_Vita „■ 
if ( tb* -> VI 1 — HBCnilCD } 

thm -> vii - p injru . 

if < tb* -> V»b — MRMD } 

tb* -> V«b - DJTTI,_»*ta - 
if ( U»-> v*l — 



if 



< tb« -> iii — wttcroreo •.«. 

tb* -> lib — OMXMCFIMCO fcfc 

tb* -> lol — CTrtHCnWED fc*. 

-> 10b — r- 



I tb* -> 111 - f t»> -> Iota - tb* -> 1*1 - D_TTL_I*1 } / 2 
tW -> lib - ( tb* -> lol - tb* -> lab - D_TTL_l*h ) / 2 



} 

•1** ■ . 

i if f tb* -> Iota — tfffDEriHED ) 
tta« -> Iota > 0_TTL_I*1 ,• 

if < tb* -> lol uwpcnycp ) 
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SOURCE TEXT 



341 
' 342 
843 

-*<5h 

~~847 
_>•»" 

849 
~*50 

851. 
1852 

8S3_ 

85*. 

8^ 

~3S7 
"858 

859" 
"860 
"861 
Z»62- 

863 

Zj*>* 

._86S. 
86<f 
867 
868 

_870_ 
871 
872 
873 
~874 

" 875 

T876 
877 
878" 

~879 

881 
~~882 

883 
"884 

_*•< 

__887_ 
~889 

~890" 

_89l" 
~ 892 
~893 
894" 

"897 



3oo 

_*>2. 
-«03 

-225-1 

905 
906 
""907 
_.90i 
909 
910" 
911* 

">13 
914 
915 

1«M 
917 

91 9_ 
"920 
921 
" 922" 
_923 
924 

926 
"927 
928" 
929 
930 
"931" 
"932" 
_933* 
934 

936 
"937 
938 
939 
940 
941 
942" 
943 
944 
'945 
946 
947 
948 
949 
950" 
951 
952 
953 
954 
955 
956 
957 
958 
959 
960 




tW -> Iol - » TTL_I*h •- 
if ( Uf -> XI* — UNDEFINED ) 

tw -> lib ~ © TTL_I»b / 2 i 
if I tte -> 111 ~ OMDCriKED J 

tW -> tW - -\TTL_I*1 / 2 . 

J 

broafc i 
CIM C_NN0S : 

It ( tW "> Vc» 

. \Mm -> Vcc - D_IB«S_Vcc . 

it ( tbt -> vktk — «wenw» l 

t*« -> v*tb - D_ wpy _v>tn . 
it ( tk« -> vitb — cwacriKtD ) 

tW -> Vltb - D ■*OS_Vlth i 
if ( tte -> Vib — VMMCriMQ) ) 

tLb* -> Vlb - 0 _M W OS _Vth - 
If r tW -> Vil — OMDCTIXTX) ) 

tW -> VII - 0_8»_ViX . 

it { tk« -> v«b — •iBtrrwo ) 

tkc -> V»b - DJBOS_V«J» . 

if { tw -> v»i — wocnwu j 

tfet -> Vol - D_1«WS_V*1 ( - 

if 

( tw -> Iil — 1 
tW -> lib — 1 
tW -> Iol — i 
tW -> lot — < 

I tW -> 111 - < tfc» -> ZOb - tW -> I«l - D_NM0S_I«1 ) / 2 v 
> 

«l*o 

{ if ( tW -> lob OMDCFINCD ) 
tW -> lob - D_MMOS_X*l . 
if ( tfco -> Iol — wnCFINCO ) 
tW -> Xol - D_bV40*_Xob 

it < t*. -> lib — iwcnmo ) 

tLk« -> II* - D _«M 1 3S _I»b / 2 ; 
if { U* -> 111 — WDCriKEB ) 
t-h* -> Iil - DJWOS.H1 / 2 ♦ 

tottk .- 

CMC C OCS : 

if < tw -> ve 

tw -> vee - o ewsjrcc 
if < tw -> v*tb~— wserxxts 1 

tW -> Vbtb - tW -> vcc - 0.3 
if < tW -> Vltb — BMBCriMED ) 

tw -> vi tii - »jaws_vitk .- 
it ( tw -> vik — ■Hscrurco j 
-> vi» - tw -> v cc • 0.7 

lt ti» t ?> vii'^t*** -> vcc « 0.20 t 
if ( tMm -> V»h — WDCrXMCD ) 

tMm -> v«k - «W -> Vcc - 0.5 .- 
if ( tM -> V«l — wcctiwd } 

tta -> val - D.ow.vil i 

if 

{ tw -> 111 — 

UM -> II* — ' 

tw -> iol — 



0.70 



» -> ; 



{ tW -> 111 - < *W -> Xofc - tW -> I»l - D_CMOS_I«l ) / 2 . 

tw -> ilk • < tw -> id - tw -> i«fc - D_cnos_imti i / 2 t 

\ 

1M 

{ if < tW -> I ok — CMBCrXHES 1 

tW -> loo - D_OIO S_Igl , 
if ( tW -> Iol — UHOCFIMrD J 

tW -> iol - D aos.irt i 
if < tW -> II* — OKDCTIMtD ) 

tw -> xio - D aos.iih / 2 y 
if { tw -> in wmermto > 

tW -> 111 - D OOS_I*l / 2 . 

I 



if < tw -> vcc — one 

tW -> VCC - 0_1CM0SJ 

if ( tw -> v«th — own 

tW -> V»t» - tW -> Vcc - 0.3 . 

if < tw -> vit* — wmm n vEB > 

tW -> Vita - D_LO«K_Vlto t 

it c tw -> vih — owBrrntrn ) 
tw vi« - tw ~> vec « 0.75 i 

if ( tW -> Vil — HRUUCl) ) 
tw ~> Vil - tw -> VCC • 0.18 i 

if < tw -> m — vttBBmUB i 

tw -> Vso - tw -> VCC -0.5 t 

if < tw -> v»i — noxroia ) 
tw -> v«i - o_io«s_voi 

if 



c tw -> Xil — I 
tw -> lib — CT fficn xp *& 
tw -> iol uNCcnio *fc 
tw -> loh — uwocrxxcD 

( tw -> xil - < tw -> xo« 

tW -> lib - { tW -> iol 

) 

1* 

{ if 



tW -> I«l - D_UCKOS_I«l } / 2 . 
tW -> lab - D_I>CMCS_Isll ) / 2 . 



tw -> iob — xmtxxtttfzv > 

tW -> lob - D_I»0S_I*1 . 
if ( tW -> Iol — HHDCFINED ) 

tW -> iol - D_lO10S_I «b .- 
if < tW lib — OKOCriKEO ) 

tW -> lib - D_XC*OS_I»b / 2 . 
if ( tW -> Iil — WDETCNED > 
tW -> 111 - © XO»S_l«l / 2 , 



broo* 



I ifoof ENrOKCE_MA*CI»rS 

if < tW -> Vbtb > tW -> vcc - 0.05 > 
eorrox 

r aubtxoo ( 1 , tW -> tocb_txo* ) . 
/•LKSCV-lll««»i Vbtb spoclfiCbtlOB (owt W 50 «V or -ore Wlov Vcc)" 



oodit : 



:_ma»ciws 
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UNE # 



SOURCE TEXT 



961 

^962 

z.96s: 

966 

"967 
"968~ 
"969 
~9TO: 

971 
1*72 
^973 

974" 

jws; 

"976 
"977 
1978 
979" 
l980 

9«r 

982~ 
MS 



990 
_991~ 

992 

_993 

?»4 

995 
996 
_997 



1000 
"100* 
JOOS 

1006' 



It ( to* -> Til > to- -> *lo - ) 
corxor 

1007 r suotro* r i , U* -> tte»_tm ) » 

lOOt" 111*«*1 Til ^wIIImUm <auat bo 50 »v or »ort ImIow Vlh)- 



1009 

IjOlO" 
1011" 
1012 
1013 
1014 
1013 
1016 
1017J 

Il0l8 
1019 
1020 
1021 
1022 
1023 
1024 
1025 

"1026 
1027 
1028' 
1029 
1030 
1031 
1032 
1033 
1034 
1035 
1036 
1037 
1038 
1039 
1040 
1041 
1042 
1043" 
1044" 
1045 
1046 

"1047' 
1048 
1049 
1050 
I05l~ 
1052" 
1053 
1054 
1055" 
1056" 
1057 
10SS" 
1059" 
1060 
1061 
1062 
1063 
1064 
1065 
1066 
1067 
1068 
1069 
1070 
1071 
1072 
1073 
1074 
1075 
1076 
1077 
1078 
1079 
1080 



xt < tJM -> nu > to* -> v «« > 




If ( to* -> "Vol > too -> ▼SJ."- ooloojoorgin + o.oooooi ) 

I ( void ) apriatf ( ow_bwf , / tb* -> V»i ♦ MiM.Mr^in > , 



/»LKSC*/" 111*9*1 Vll opoclflcatloo <o 



. bo bo X»mm tkAH %« Volto)" 



if < too -> TltO > too -> ▼•! - O.OS ) 



< 1 . tb* -> toek_tn 

/«IMSC«/-liao«al ▼*! ooociXlcattoo (owl 

> V 

f mrnait EWrOKCC.KMCZMS 

it ( to* -> ■»»! > tb* -> *ee / * 1 



to* SO »v or i 



I 1 , tb* "> *•*» 

/*LKSC-/-illo«*l V*l oooclflcatloo <■ 

> v 

I ii<wt Ewro«cr_»Uk»ci»*$ 

if ( tto -> Tito < } 



. bo oo *or* tkM 20\ of Vcc; - 



( M»tZM ( 1 , to* -> tWk^tlM > t 
/•UOG-/- 11 1*9*1 Tit* apMlllcitlM <-«*t bo »© tJ^D 50 ■V)- 



♦ **dif oiro*cx_tujncXMS 

If < to* -> Vltb > too -> "9tec / S ) 



elflcotlo* (■ 



CV-lHo 

) * 

If < -> Xol — i 

| tO* -> Xol - 1.8 • to*. -> 111 i , 

to* -> 1*1 - r*«*tf_*f> ( to* -> Xol . 0.2 

tfct - > i >k - 1.9 * too — > 7.1b .- 

to* -> lob - roood_oo ( to. -> Zoo , 0.1 , 0.5 , 1.2 , 2.0 ) 



itkiM out than 30% of Vcc)- 

0.5 , 1.2 , 3.0 ) 




/■•IKSCVoo ©ut_pl» or io_pl» oooeitiod- 

lf (\'tb* -> b»«_*tor*_pio* ) 
corror 

/•UlSCV-oi ww a l pin* or otox* pioo oooclfiod- 



if < 



— 0 ) 



/*LHSC»/-oo powor^plB spoclfiod- 
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SOURCE TEXT 



_]oai 
1082 

1083 
"1064" 
"1085 
11086 

1087" 
~10B8~ 

1089 

1091 
1092 
1093 

_"i094 
1095 
1096 

11097' 
1098 

_1099 
1100 
1101 
1102" 

„1103' 
1104 
1105" 
1106" 
1107 
11 OS 

1109 

1110" 
1112^ 

T113 
_1114' 
Jits, 
1116^ 

1117 
1118' 
"1119" 
1120. 
1121. 
1122 1 
1123. 
1124 
1125 
112T 
1127 
1128. 
1129 
1130' 
1131. 
1132 
1133 
1134 
1135 
1136 
1137 
1138. 
1139 
1140 
1141 
1142 
1143 
1144 
1145 
1146 
1147 
1148 
1149 
1150 
1151 
1152' 
1153 
1154' 
1155 
11S6 
1157 
11581 
1159^ 
1160 
1161 
1162 
1163 
1164' 
" 11651 
116T 
1167 
1168; 
1169 
1170" 
1171" 

"2t 



/•wkvw gxo— apocifiod* 




f or < k - 1 * fc <- * -~ k > 

valk_2 ( m—*xmm < k , T > ) s 
it t tj>« -> ^j ^ ** . ^ •* 0 i 




ti« -> KM la * **• ~> W.Mt ♦ *k« -> BU*_io • 

t_a* -> mh_pomw * kka -> ata qrouad ♦ «aa -> a 1 

fcae -> plaa - aAlo a la* ( pla_a*ao ) - 

lor { k - o .• fc < v ia_»Ma .■ -~fc > 
{ tka -> plaa I k I . *ttx - HULL „• 

tka -> plaa ( k I . tiaiog.liat - NOLI. . 

Cor < k - 1 t k <- *- ** k ) 

walk 3 < a*tm « k , T j ) . 
ASSrJfcTCkfc*->pl»_e»*— pla_aa*a|.; 

/•la walk_4 wa? 

procaaa laltlal ttofctoo a aq w caa 
pxocaa* Malays 
pxocaa* pla aaai 

■/ 

If i too -> hi 



/•LKKV"*uak uat aa lalklallsatloa »«er\*«»c« to k*T» 1 

ta* -> MquaKM - alio aaquaacaa < taa -> aua_aa< 

for I k * 1 .• k <• klOaT.- ■•-»*. ) 
walk 4 ( tutotnt < k « * ) ) 
xsxejtt< u^>wMt_cit— ta»->aa_»^i) .• 



at. / -»-»k > 
k ) . 



/« aaaioa pl> aao*ara •/ 
If ( t i»_««rrox» < > ) 

for ( k - 0 , k < kaa -> apls_cal 
{ ( wio ) aprlakf ( *uf , -%<3" 
ata» * atxleafc « touf ) i 
plB.mi - © i 

mile 

( ataa t«- NVXXXTM tfc < pla - apla.aiaabar.of { ataa ) ) I- KUIiSYM 
> 

{ If 

r 1 pla - apla laa of < pla ) ) 1- HVLXSTK fcfc 
C pla - Pla wabti of ( pla ) ) I- KULLSTK 




{ pla_aaaa - 1 . 

pt»_of - pla_aaa*_of ( pla ) 
wkUa < tko -> plM I pla_of J 

♦+pla_of .- 
tk* -> pla* [ pla_of J . ataabor 

1 ) 



< tuajntis ) 



} 

If ( la laxxoxa < } } 
I atxfra. < ) 
tiMtnt ( ) * 
f raa.tto* ( ) , 
rttura MOLL 

I 



1 ✓• 
/* aad of « 
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PACE # 

1/11 



SCCS.ID. I9U.C W 3.1, 4/W«l at ««i©0,37 



• V 

I laeluoa *eow».k' 

• lacludo "EWL.h- 

• lKlUdt <«trlB*»-k> 

I lacludO -■traa.to" 

I lacluo* -a-paxaa.B- 

_ I iacluda "tr ••«.!»" 

13l t IbcIm** -icoa»t.B" 



JI<L 



14 



I IbcIuO* -««rrleo-k" 



T6~ t ir««r wwitt_dcyicx 

lKlud* <ateio.a> 
oaaif miiTr_Dcvicx 



20" • dtfiM roc«_sro»_TiKE sooo /• pit 

21~ • <taflM MD_iETTUKC_TIME 1SOOO /- 

— * - 4.(1m ID SETTLX*C_TXIO: o /- 



32 
133 

4 

_37. 



•xur* void rroojdorico < ) 

■tatle uaaoxt aaro • O /• i 
static uasloaod lea* 
• tt<%*t KbXTEJDCVXCE 

«ffMt , /* oaod ti 

Mdit w«rTr_orncE 

t«t: ilu , /- slw of t«t i«t wrlUH 



Static 0*VTCE_»»«C 



{ TCVXCE.SPEC 
ptx - 
ir ( P t_r — NOLL ) 

{ la.lwnx 

( 1 , 

/•utacvout Of 

) 

la_riall ( ) / 



aovlr-sllocatod aa-rlco »txuctur* +/ 
• ) 1»_m11oc < alaoof ( DCVICE_SPEC ) 



ptr -> dwln.aaM - mulx 
ptr -> KXkl«r_ »Mi - HOli 
ptx -> pla tatol. - OTLL v 
ptx -> Mq_tAbl« - NVU / 



atatlc »XW_*F£C • 
alio _pim» < «H»t ) 
uibcift ecust / 

/• xataraa polator to »awlT>alloeat< 

< pxn spec »ptx , «p t 

if < «m-t ) 

ptr - < PX*_B»*C * ) 




<aHo_piaa)" 



l»_riall 



1 



p - ptx „• 
wail* ( cotmt— > 

{ p -> pla_aajaa - mtVL ; 
p -> pLa_staatwx - MULL . 
p ~> pla alia* - WU1X 

p -> (SlWKtiOB - WOKE , 

) 



>4_| /«LlttC*/-OUt of 1 



100 
3<>1 
102" 
103 
104 
105 
106 
107 
10ft 
109 
110 
111 
112 
113 
114 
115 
116 
117 
lift 
119 
120 



Mtiurs ptx 



atatlc TIIUi*C_S*rC - 
sllo_tlalB«B 

i TINXMC*sVec *pt-r 

It ( CMttt ) 

ptr « 
ola* 

xotuxB NULL, i 
It ( ptx — HULL > 

( la_aorror 



xay •/ 

PEC ) • eo 



(alio. 



i»_rt»n < ) . 

I 

rtturn ptx ; 
] /• tllo.tlaiaj* •/ 

atatlc KI M _TTP_HAJ • 
allo_»tyoa ( count ) 



/• raturaa polator to sow: 

{ NIK TYP_KAJC -ptr . 
If ( count ) 

ptx - ( KIN_TTP_KAX * ) 
•la* 

rttuin NULL i 
if < ptx " W0LL ) 

| 1* l«rror 



/•WSCVout of m 
la rtall 



ray V 



alloc ( alaoof ( HINjro»_KMl ) 



aoxy on oodalax (allo_oty»*> - 

) t 



static sco.spcc ; 
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shellswm/Hgen.c 




TIME 


4:42:19 pm 


2/12 



SOURCE TEXT 



- 12 i 
_122 
123. 

.„125. 

IZiaT 

_127 
_12» 
_I29. 

130 
Il3l" 

_133 
134 

3351 
136^ 
137 
138 

_139 

140 

3«'l" 
142" 

_J«3" 
144 

1«S- 
_l*6 

147 
~148 
_149 
11.50 
_l5jL 
_152 
_133_ 
JM 

155. 

3*C 

_157 
158' 

' 159 

3 (Si, 

IT?" 
~1**1, 

167 

1369" 
_17P_ 

_17?7 
J.72. 

_173 

_175. 

177 
"378 
_ 179" 

_™f 
_.1I2" 
_183_ 
IK 

laT 

~187 
_1M" 

1t9 
" 190 

191. 
3« 

194 H 

19C 
~ 197 

19». 

199 

aool 

..202. 
203 
204. 

_S£| 

209 
. 210. 
211 

'."212.. 
_213_ 

214^ 
--21S. 
_2ir 

217 



225. 

227 
228 
229 
230 
231" 
232 
233 
234" 
235 
236 
237 
238 
239 
240" 



tllo.Mqi ( count > 
IMWZt couit i 

/• rafcuxaa pot*«t t<» 

{ $EQ_SFCC «ptX , *p 



< 1 

/*UCSC»/"out of i 



i stxuetura M«7 V 
, la mtUoc ( sisaof ( SEQ_SPEC ] • count J 



} 



i»_rf*ii < ) .- 



valla ( couit — ) 

( p -> pre_bit* - KtJIX .- 
p -> tb bit* - OTU < 

p -> po*t_blt* - ROU. i 

p*-»- -> eeq_atr - mju. i 



static cur • 
allo_bit* < laaata ) 
uskort lfMU ,- 

/« rotwras poisbv -to »MlT-*lloc<vtod bit %xtvj of rouoood-up length • 




t «llo_blt*)- 



atatlc caar « 



uakort lea 
atr 

m 

if ( 



rat 



( i . 

/•IMSC*/*out of in -ft o» ■odeler (aHo_atriag) - 

) v 

i»_rtaii ( ) i 

> 

uxt_«ii« lea / 

( void ) atrcpy ( rot , atr ) t 



1 /* *llo_»tri»a 



atatlc umaort 
l*_<aup_Mty» ( dew , 



) 

a tract timing *tla* f 

/■ ooaxcboa - tlaAaej ■aejsjca ne all plaa la -eoaafcraiaex device structure -/ 
/« returas 1 Iff rtne peaeed tialnc aaa tbe aaaa »ia-typ-nuuc value* */ 
K uaaort 1 

•tract tlalee »t 4 

for C 1 - 0 , 1 < dev -> pla_cat .- ++1 ) 

if ( tef •) plaa t 1 I - auatoar < MAZ.PIMS ) 
{ t - OVrr -> plaa 111. timl»g_ll*t . 
wblla ( t t- HOLE ) 
t If 



If 



0 t 

t -> Blalaw — tla -> BlBlanai &4 
t -> typical — tia -> typical (,«, 
t -> ■■Tlaaai — -> aawln a a l 



ASSCXT(xaro).- 
return 0 

static ujaort 
of ( 




caaa C_hiqh : 

return II CI .- 
caaa c_float : 

xituiB FLOAT s 
caaa C valid : 

returs VALID t 
caaa C_a»y r 

ratura aky „■ 
4o fault : 
ASSEXT(-zaro).- 

ratura 0 

J 

) /» atata_of */ 

static usaort 
adO_tialaa ( 6srr , 

DEVICE_SPEC •da* 

struct dor «d 

struct tlaiaa *tl 

uaaort 



tla . tiaings 
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PACE # 

3/13 



SOURCE TEXT 



_ 2*1 

342. 

__ 243 

244 
?4S 

246 



249 

— 250 
251 
~"2S2 

253^ 

254' 

.235. 

_256 H 
Z_257 

2S» 

259' 
'_ 260 
_l26f 

262 

263; 

264 

3.267 
_2«" 
_269" 
_ 270" 
_271 

272" 

273' 
L_27« 
_ 275 

—277" 
_ 27f 
_279. 
_2J0 
211 



..2SS. 
_2«6 
. 287 



_290 

_292 
„2t3, 
294 
295. 

:_296- 

_297_ 
_29» 

_299l 
_300 
_ 301"* 
302" 
303 
"304 
~30f 
1306" 
__307 
_30B~ 
_309 
310" 
311. 
_J»2 
313 
_3»4~ 
315" 

317 
311 

319 
320 
"321 
- 322' 
323 
324 
_325^ 
_326 
_327 
_32S 
„329_ 
330_ 
1.331 
_332~ 
333" 
1334 
_335 
1336" 
337" 
_ 33* 
„339 
3401 
341 
342" 
343 



TXKxnc_srac *t j 

MXN TTF MAX .• 
t - 0«v -> ti»l*-i_taJ 
t -> »l»or_pta - 

tlai -> »Xaor_pl»_M 
MJU_PIMS - 

d -> plM C P**J 

J -> S£ Ute - -tata_of ( ti» -> ra1pr_«tat« ) 

t -> »iW~«t*t- - »tat«_©t ( tiM -> »i.*or_at*t« ) 
for ( 1 - O t i < »tyra - ) 
( mty» - <W» -> «tT»_tatola * 1 - 

> typical — tl» -> typical u 



tlai -> typical 




t -> »ty»_l» 
■ty» - d«T -> ■*T»_taJ>l* 
■ty» -> Bi»ia«a» ' 
»tya -> typical • 
■ty» -> ■ 
x*tura 1 .- 
/* add_ti»l*. -/ 



T iato tas pauad character atria? «/ 




1 /» bitfu 



atatlc cUr " 

uaaozt 1*» v 

UM T .■ 

/• allocate*, 

( char *z«t .• 



x«t - alio bit* ( lra 
toltraa ( rat , 4 mOmx. 
<ad«x— Ira). 




atatic 
a»ap_Ori'»a ( 



t atxuctur* <Axiv* types •/ 



345 
346 
347" 

" 34a" 

349 

350 
351 
352 
353 
354 
355 
356 
357 j 
338"! 
359] 

360 I atatic uataort 



rat urn hjdrive ,• 



return MJWXVE . 
cim c_»,art_»«<liuai : 

ratuxn mK_DRIVC . 
default : 

la_l«rxor 

( 1 * 

/•UB6V"i»t«Ml mxrori toad *riW 

) > 

rituin NO DKIVE . 

} 

1 /• map_drlT# 



685 



5,353,243 



686 



..Copyright 1989. v 
-Logic Modeling-Systems " 



SOURCE PROGRAM 
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SOURCE TEXT 



3c2 
1363, 



I>71 

373^ 
_374_ 
_375 

376^ 

377 
1378 
_379 
_3» 

381 
_3*2 
_3*3 
_3*4 

_3*7 
_3M 
_389 
_3«0_ 

Z3«2 
-3«3 
_3*«_, 
3951 
~396 
~~3*7' 

_399 
400 
401" 

3C2 

_._*03 
404~ 

~40S~ 

Z3ot 



»*P_»©xt_<lrlY« < val 



v«i , 

wl , 



/• upi val' into a 4-191*1 
rat 



rat - o . 
it < val >- v4 > 
{ rat I- l 

v»l — V4 , 

if * t >- *3 ) 

{ rat )- 4 
val — w3 i 

1 

if ( V*l >- w2 ) 

I rat I- 2 - 
val — w2 . 

} 

if < val >- wl ) 
< rat |- 1 / 
val — ,- 

if'{ xouad.up 44 t*1 > 0 44 rat t- 15 ) 

**r*t .- 
ittun rat: .' 
1 /* a>*e_;*oft_drivw. */ 

■Lttic void 

•do* f*ll_rilt*x ( bit* , Xmm } 
caar *bit^ t 



i . pxw - 0 . 
tor < i - O .• i < laa 
{ tort;* - i » 3 / 
■od -14 7. 
if ( prar ) 

I pr. T - < bit* i by*. 1 » ( 7 - 
bit* I byt* 1 - 1 « < 7 - a» 

) 

* T*pr*r - ( bit* C byt* 1 » ( 7 - 
if ( prav > 

bit* I tor** I ■ I « (7-1 

I 

1 /• I 4Mv»_c«Ut fa .«ilMr 



od ) ) 4 1 . 



*t*tie void 

>oa_ri*o_f iltax f bit* , los } 
cbax -bit* „■ 
u*bor* In / 

{ uabort 1 . prav - i , by** , aod .- 
for ( 1 - o / 1 < loa * +*i > 
1 by** - i >> 3 .* 
■ad -14 7/ 

if ( 1 pXOT ) 

I pm - ( bit* f by*- 1 » ( 7 - and > J 4 1 
bit* I by** I - 1 « C 7 - aod ) . 



1 

Xmm 

( prov - ( bits I 
if < ! pnr ) 
bit* [ by** ] 

> 



t* J » { 7 • 
1 « C 7 - j 



ad ) l 4 1 / 



1 /* odra__Ti**_fil*i 




C T ) / 

witch < > o faodo < T 3 ) 
{ caa* »_OTM_ : ratura atrlaa 

mm N_LIST : 
rat - 0 ; 

f or ( 1 - l - 1 <- kid* . +♦! > 

rat ••Lira { aubtrra (i,T)>*t±t-X) 



( T ) ) 1 



CM NJUPTAT s 
caaa K RtOUCK : 
rat - atrlaa < 
rat aoq_loa < 



< 1 . T ) ) ) ) i 



dafault : 
Xm l«rror 

( 1 . 

LKSC*/ "lntanal arxor: 

) . 

Xa_rfail ( > i 

1 

ratura rat .• 
1 /* «aq_lra */ 

atatlc void 

raa.atr < atr , adox . T 
char "»tr 



{ uabort 1 , kid* * 
cbar •» t 

kids - fcldcouat ( t ) . 
awltcb ( a««aofaod« < T ) ) 
( eaa* P. 



< void ) strcpy { «tr 

•adax atrlaa < « ) . 
bramk t 
caaa N LIST : 

for { 1 - 1 - 1 <- kid* - 

i if c i t- i ) 

< void ) atrcpy C * tx 



( T ) ) ; 
dax . * ) 



ax)** 
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SOURCE PROGRAM 
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S/23/99 
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PACE # 

5/15 



SOURCE TEXT 



~4e2 



~~ 4«9 

~4*f 
491. 
~~*92 

_ 4M 

"497 



_soo 

_50J 
302 

~$03 
S04 
505" 

507 

_509_ 
_510 
_511. 
_512 
_513 
514 
-515 . 

517 

519 



521" 
_522. 
_523 
_524' 



529 
530" 
531" 
~532" 
_533~ 
534, 

S3* 
~~S37~ 

531" 
-.339" 

540" 

_ *> v 

_ 542" 
_L543" 
544" 
~S45" 

_547 
540 
549" 

sso 

~_55l 

—.552. 

_5S3 
554" 
5S5_ 
55* 

1.557. 
5«_ 
559 

:.:s*o: 

562 
~563 
"564" 
565 

_5«7 
56s 
569' 
570" 

_572 

577 
""571" 

579 
" 500 
~~Sel 

5S2 
"5*3" 

5*4 
~ 585 

586 

5*7 

sat 

509 

S90 
591 
592 
593 
594 
595 
596 
597 
39* 
599 
600 



< void ) •am ( 

•adex *- rtrl^ < 
( void ) «trcf>r ( **r • 
*e*_afcr | 
( void ) 



default 



( 1 . 

/«UOC*/"i»t«CMl error; 

) t 

i*_rt*ui < | 



1 



static ekar • 
jti.wLctr < r > 

tree T .r 

( ckar <Mq_itr t 
tukort l*n / 
In - aeq_l*a < T ) . 
seq_atr - 1b_m11oc { ) ; 




»t*tie void 

it* ( t , dev ) 
itxuct tev *t 
•tnct device •dev t 
/• ymw tN dov tz<m t •/ 
I uakort 
1 , 
1 . 



lut_eyc_Mt .■ 

tXM bit* "i 

sytool taxt „- 
pin spec »pi» / 
»txA*ct t la lea / 
struct, pls_.at.fcr -atfcr 
text site - 0 , 



-> dwlci_ 

mw -> i 

fc -> I 



alio_atrl»« < fc -> der_i 



dtf -> *tye_cat • 



> -> 



dev -> clocfc_poxladl - t -> clk_periQdl .- 
dev -> elect _pexlo*U - fc -> cUt_peri©di — 0 f -1 
dev -> vel - * -> Vel • ItN ♦ 0.5 „■ 
der -> - t -> Vs* • 10*0 * 0.5 ; 

dev -> vlfck - t -> Vlfcs • 100* * 0.5 -■ 
do* -> vfctS « fc -> VkU « 10*O <*■ O.S .• 
dev -> vll - t -> Vll • 1000 * 0.5 „- 
der -> vlk - fc -> VI*. • 10*0 * 0.5 i 
dev -> «K - fc -> Vee • 10*0 <♦ O.S / 




drr -> f lva_atate. 



ev -> ed_setfcliea_l 
•v -> cloek_typ* - 
t -> clx_fcypo — C_J 



fc -> cU_t 7? « — C_«acfcl ? 



fc -> di.*_fcl»_e**e* 

t - fc -> l«*_fclJ 

ultra caafc 



it 

fc -> ■la_d«Iault j 
* -> typ default 
fc -> aaxldof aulfc .■ 



darr -> OrvlM.typi • 
dov -> xb_t7pe - fc -7 
dor -> dla tl* caoct < 
dav -> l»a_ t la.Mt aur 
dwv ~> ulfcra_faafc - fc 
Otr -> um daXaulfc - fc -> eao_oi 
dor -> dotaulfc.dolay . Id*— • 
dov -> dafaulfc delay . typical • 
der -> de<ault_delay . —Jtl — • 
dev -> raport_elaa - 

fce* -> Blaalea_delaya • 
fcte -> delaya_aeea - 
fcae -> aiMlae^delays — C oa .- 
der -> report, loae - fce* -> io_efcore_c»eeeea — C_on . 
drr -> pla.fcaile - ailo_pia* < dev -> pln_eBt - t -> apln_cnt } 
for ( 1 - 0 . i < t -> pl»_cat **1 > 

If < t -> pla# C 1 1 . auefrar < NM.PZNS ) 
( pie - dev -> pla_fcael« * fc -> »las [ i I . 
ASSC«T< pi a- >directioa— MOM > f 

11B aet - 111 aefc - laafc_cyc_eet - O 
piis 111. 



pis -> pin alias - text — M0LLSYM ? KtTU 
text - t -> plaa [11- pfcq_aea>a , 



«llo_stxiB9 ( text ) 



689 



5,353,243 



690 



C9pynghit;i989 - : _- ~ : ^ 
I;6gic Modeling^Systenis 


SOURCE PROGRAM 


.* 
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shells wm/Hgen.c 


time 4:42:19 pm 


6/16 










USE # 


SOURCE TEXT 









601 
_602" 
_603_ 

60T 1 
"" 605\ 

506^ 
__607_ 

60B 
~609 

610 

6i: 
612 

"614 

~615 , 

«7 
"618 

620" 
"~62l" 
Z6Z2" 

623 
,624 

625' 
1626' 
- 627' 
,_628 

629 

_630" 

633 

. 634" 
635 
636 

~~" 637" 
63* 
639 
640 

"641" 

._642 
643 
644 

_645 
.646 

„"647 
648 

^649 

652 

653 
"654 
.655" 

656 

657 

658 

659 

660 

661" 

662 
" 663 

664 
" 665 

666 

667 

668 

669 

670 
~ 671 

672 

673 

674 

675 

676" 

677" 

678" 

679 

680 

681" 

682 

683" 



689 

690' 
691" 

"692 
693 
694" 

"695" 
696 
697 
698 
699 
700" 
701~ 
702" 
703 
704 

"705 
706" 
707" 
708 
709 
710" 
711 
712 
713 
714 
715 
716" 
717 
718 
719" 
720 



pla -> pin iwbw - aHo_atxlag ( t«t } / 
taxt - t -> plaa ( 1 1 * ■»■» i 
pla -> pla.aaa* - ■lio.atxiaa ( taxt > . 
pla -> tract dalay - t -> piM C 1 1 • traea_d*lay 
•witch < iMiafiodt f g_loofcup ( taxt ) ) J 
{ CIM K_XNJPXMS : 

pla -> dlxactloa - X* v 
pla -> la_»«*_drl*a - ■.DRIVE . 
pla -> laat eye drttt - M_D*Xvr ,- 
pla -> h drlT* - ALMKTSJ3N f 
pla -> ai_dxl*» - DHIvr_CN v 
pla -> « drl-ra lew* » 

M p aort_drl?a ( 0 . 200 , 500 , 1200 , 3000 , 0 ) 
pla ~T s drlva_al - 

aap_ao£t_drlv« ( 0 . 100 , 500 » 1200 , 2000 , 0 ) 
braafc*~«- "* 
MM N OCT PINS : 

pla -> dlxaetloa - OCT t 
pla -> la Mq_drlT« - KO_t«IVE 
pla -> lMt_cyc_ariw - «o_D*XVE . 
pla -> k Or - ©kTTD_OK . 
pla -> as drl-r* - dkxve.off 
pla -> »_drl»a_lo*r - 
bm.mI t_dr lwa 

< < u«*ort i ( t -> 1*1 - 1000 ♦ 0.5 ) , 



1200 , 
30OO , 

o 

> * 

pla -> a_drl*a_al - 
aMp_aoXt_drl'*« < 
bxaat .* 
:•«* N XO PXMS s 
pla -> dixKtles - XO e 

pla -> in mrnqjOxiv - * -> ultxa_ta«t ? *K_DRTTC : M_DRIVE v 
pla -> laat eye drlva - pla -> la_a«tjdrlva „• 
pla -> a <1xIt« - CATTD_OK .• 
pla -a k-_«irlT« - Daivr_OK ,■ 
pla -> a_driT«_law - 
»ap_aott_drlva 
< < uaaert ) 

20O , 

900 , 

1200 , 

3000 , 

o 

) 



lOO , 500 



1200 



2000 



0 ) 



-> Xal • 1000 +0.5 



pla -> a_jdrlTa_al - 
atp_«ott_4rlvt 

( ( uaaoxt ) < t -> Xaa > 
100 , 
500 . 
1200 , 
2000 , 



1OO0 * 0.5 > 




datault 

ASStXT< - ( -X«XO) ) i 



J 



pla -> elk 

pla -> cl*.~m%*m2 - 0 . 
pla -> cUt_lora*t - «tt .- 
pla -> pla_clasa - DATA. „• 
pla -> faada back. - 0 . 
pla -> k«pt_all-ra - 0 , 
pla -> puLlad up - 0 . 
pla -> pull ad don - 0 
for H - 0 J < t -> pla* ( 1 1 . m 
I attx - t -> pla* (11. attx + 3 . 
awltca { attx -> u**_flag ) 
{ eaaa XD_aTVK : 

awltea < attx -> attr . Id ) 
{ COM C_«T*X : 

pla -> pla_cXaaa - EVAL 



•_attr« v +*j ) 



caa* C.atoxa s 

pla -> piB_cl«#» • 

pla -> elk.' 



cim c adga . rlaa : 
pla -> pin_cl«aa • 
pla -> cUt_torm*t - 

pla -> dlxactloa — io ? TMOtZ 



coat C_ada«_ta2J. : 
pla -> pla.elaas < 
pla -> clk_formit - 
pla -> oiractloa 1 



eaa« C_ka*^allv« : 

pla -> " 1 

braak . 

caa* C _j>ull_up : 

pla -> pullad^up - 1 . 
If ( J ilh_s«t ) 

pla -> * drive hi * 
sap soIt_drl»« 
( ( tuhort ) 

( 2000 • ( t 
) > 
100 , 

soo , 

1200 . 

2000 ^ 



-> Vcc / 5 ) + 0.5 
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SOURCE PROGRAM 
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SOURCE TEXT _ 



LINE 
721 

~722 
723 

— **c 

'2S_ 



727 
728" 
'729 
730~ 
731 
"732" 
733 
"734" 
'735 
736 
737 
7M" 
"73*" 



742 
_743 
744 

7*6 

747" 
_*»<« 
_?«* 

750" 
"75 f 
~""7S2 
Z7S3! 

754 

7S6~ 
„7S7_ 
758 

~75»; 

760 

"761" 

?63 H 
~764 
2765. 
_766 
_?67 

769 

770 
~771 

772 
"~773 
"774* 

775 
"776" 
"777 
7.771 

779 
- *8C 

781 
1»«2 

713 

7M 
" 715 
1 

_787 
_78S 
789 

791~ 
"7*2 
""7W 

794 
"795 

796 



•01 

; «02 

■03 
_«04 

SOS 
'•06 



• 10 

•n 

•12" 

. •» 
•14 
•IS 

•n 
•u 
•w 

820' 



•24 

825 



829 
830 
831 
832 
833 
834 
83S 
836 
837 
838 
839 



lr ( T ) 

plB -> »_<lrlw_lo«f - 
M p_»it_«iriTt 
( ( uafeert ) 



( 

> * 
200 , 
S00 , 
1200 , 

aooo , 

l 

) ' 



i t -> VCC / 5 ) + 0.5 



pia -> puii««s_«aowii - l , 
ir t ! iin_««t ) 

pin -> «_<2LriTe_bi - 

* * faooo • ( t -> Vcc / 5 ) * 0.5 

) . 
ioo , 
soo ; 
xaoo . 



) t 

It < t lH_»«t ) 

* * 7*2000 • ( t -> vcc / 5 ) ♦ 0.5 
) • 

aoo , 
soo , 

1200 , 



•fault s 



< 1 ♦ 



switch C *t*r -> sttx . cux_ 
I cass C_X11 t 

lll_BBfc - 1 . 

pis -> a drlT«_l«w - 



'( ( uaBoxfc > 

( attr -> attx 



1200 , 
3000 , 

1 
) i 

cm CJti* : 
llh_*st - 1 i 

plB -> B_<lXiT*_hl - 

Mp_Ml t_OriTB 
( ( u*aoxt ) 

( attx -> »ttx . 

) » 

300 , 
SOO , 
1200 , 
2000 . 

1 

1 i 



cur_sp*c . »al • 1900 ♦ 0.5 



1900 +0.5 



C«M C_XOl I 
CiM C_XOB> : 

br««H . 
CIM C _p»lll_up : 

pis ~> pul Itl up - 1 ; 

If { ' llb_a#t ) 

( pis -> «_<lri'r«_bi - 

(""< uafcort ) 
( 2000 • 

( t -> vcc / 

( attx -> attx . cuij 
1000.0 

,1... 



13 0O 
2000 



If ( pla -> «_«r — 0 ) 
pic — > *_Orlv«_bl - 1 i 

) 

If < ! lll_»at ) 

{ pin -> *_<*rl»e_low - 
Mp_*o£ t_ducl»* 
t ( uakort > 
( 2000 • 

< t -> vcc / 

< attx -> attx . cur_i] 

iooo.o 

> 

) * 0.5 
) * 
200 , 
SOO , 
1300 , 

3000 , 



693 



5,353,243 



694 



:^pyright:i?89 : ^^ ■ ; 



SOURCE PROGRAM 

shellswm/Hgen.c 
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PACE# 

8/18 



SOURCE TEXT 



Ml 
_842 

844 

_XJ 

h*6 
~"847~ 

848 
~849 
1«0 

Ml. 
I_«2 

853. 

854 

~856~ 
~857 
"858 
859 



867 
"868 

_870 
871" 

.872 
873 
874 

877 
_878" 
879 
•SO" 
881 



885 
1 886 
887 



890 

""891 
892 

_893_ 
894. 

.895. 
896 

"897 



" 900" 
"90V 
.902 
903 
904 
90S 



910 

"911 
. 912. 
913 
914 
915 
916 

' «1 7. 
918 
919" 
920 
921 
"922 

__923. 

Z92A 
925 

'926 
927 

"928 
929 
930 

.l"93l. 
932 

1933 
934 

936^ 
937 
938" 
939 
940_ 
941 
942 
_943 
944 
945 
946 
"947 
948 
949 
950 
951 
952 
953 
954 
955 
956 
957 
958 
959^ 
960 



If ( pis -> *_driTe_lov o > 
pla -> *_dxiT«_low - l , 

1 

break t 
CIM C_pull_dO»rn : 

pla -> pulled down - 1 , 
It < t lib_*at ) 

{ pis -> «_driYe_nl - 

(~( uahort } 
( 2000 • 

( t -> Vee / 



cux_*p«c . ▼«! / 



100 , 
500 , 
1200 , 
2000 , 
1 

1 

If c Pi» -> *_drl»e_bl — 0 ) 
pla -> n_drlee_bl - 1 ; 

J 

If < t iil_eet } 

{ pin -> *_driee_low • 

»ip_« t t_dx l»e 



C ( uabort } 



2000 
< t -> Vcc / 

< «ttr -> Jittx 



eur_»p«c . ▼*! / 



1 



) . 
200 , 
500 , 
1200 
3000 



If C Pl« -> *_driv*_lo»r -- 
pla -> «_dxl»«_lcsw - 1 .- 



default 

< 1 

- a cur 

) / 



cut CTC1X_SPBC 
wlUk C *ttx • 
{ caae C_l»_, 

pla -> la_« _ 
aap_drlT* c attr 



attr 



caw C_laat_cycle : 

pla -> la*t_cye_drlTe - 

a*p_drlT« < ettr -> attr 
la*t_CTC_aet - 1 „■ 



cye_apac . Crr > 



cyc_«pee . drr ) 



default 



/♦WSCVlnUTMl 



break 
default : 

error 

( 1 , 

/•lkscv internal error: toad u. 



/*h_drlee»V 
/•he> dxi-re>-/ 

tie - 



-> pla* II). tiaOag_ll»t , 
tla I- WCLL ) 



I 



( pla -> direction IQ fct 
pla — > pla_elae* — STOKE • 
i laat_cyc_ae* 

> 

pla -> 



. t_eyc_drlTe - HOJJKTVE „■ 

dev -> tl_*lng_t*bl* - «llo_tl«l»g* < de* -> ttalag_ent 
der -> ■tya_t*tol« - allojatyaa ( derv -> atya_cnt ) 
tlatag* - 

o 

lor ( i ■ 0 ; 1< t -> pla.eat . **1 ) 

If { t -> piaa C 1 1 • euaber < HATPINS ) 

< pla - de» -> pin_table ■* t -> pint | 1 I . nuaber 
ASSERT < pin- >directioa » -HOME } j 

( pla -> direction — POWER I 
pin -> direction — cxoono I | 
pla -> 

) 



coatlaue .- 
count - o s 

pin -> delay table - dee -> tiaing_tabl* 
tia • t -> plan til- tiaiag_H«t . 
while ( tlai f- NULL ) 

( arty* add_tlalao c dor . t , tla . 



tiai*gs .• 
tinting* , etyas 
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SOURCE mOORAM 

shellswm/Hgen.c 
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PAGE 0 

9/19 



>*»- 
970 
~97\ 
"972. 
973 

«2" 



_9»1 
9*3 




1010 

"ion 
"ioi5" 

1013" 
"1014 
llOl 9\ 
1016^ 
"1017 
101 J 
'1019 
'1030 
10211 
1022^ 
1023 
1024 
1025 
102* 
"1027' 
1028 
1029 
1030" 
1031 
1032" 

1033; 

1034 
1035" 

io3*: 

1037 H 

1038" 

1039^ 

1040 

1041^ 

1042.. 

1043 4 

"1044 
1045 

"1046 
1047 
1048" 

"1049 
1050 

"lOSf 
1052' 
1053" 
1054 
1055' 
10S6 
1057" 
1058" 
1039" 
1060 
1061 
1062 
1063 
1064 
1065 
1066 
1067 
1066 
1069 
1070 
1071 
1072 
1073 
1074 
1075 
1076 
1077 
1078 
1079 
1060 



4*T -> po»t_*-q_A— - * -> fo*t_—q_l< 
f or C 1 - 0 1 < * -> ■■»_«oq* . *♦! ) 




111- ?!»_»•»• > 



fb - t -> 
bit* - t -> 

it < n» — ♦ > 

{ <tov -> a«i_toblo 111- F«_blt» - 

«•» bit- < «•» -> »ro_.o*«_l« , bit. ) t 

> tabl* I t ) . lb bit* - NOLL . 

' (11. *oit_bit* - NULL 




< 1 , bit* ) 1 

if (\td«Mt < bit* > > I 1 

{ dif -> Mq.tiU< til- po«t_blt. - 



111. »0»t>it* - NOIL , 



J 4m- -> *oq_tabl* t 1 1 • pw_bit« - 
»llo_bifc* < (Wt -> > 




<"2 r«Mm < fb . bit. ) ) 

ir (^Uceoit < bits ) > fb ) 

i am- -> *a*_t*bl« 111- p©*t_to-t» - 
•Up UU ( -> jpost_Mq_l«n 1 / 

■d*Ot - 0 ; 

for < coot - fb ♦ 1 „- cooat <- xiAcouat < bit* ) .- <~couat ) 
bltaoo 

( Orr -> oon_t«bl« til. po*t_blt* , 
t, bAmc , feit* ) 




toblo 111. po*t_bit* 



•1m if 

( <Wv -> plo_t**0.» 

oov -> Mq_tikl« til- pin_***»to«J 
. cl*_f omt — «1 

> 

( ad«t riM tlltor 

oot -> Mutable 111- »r«_toit* 
oov -> pr»_o«a_lo» 

od««'rl*« flltor 

~rr -> *oa_t*blc til- fb_bit* . 
tv -> fb aoq_l«o 



) /• ««:»«r«to •/ 

ifd*f WRITE DEVICE 
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SOURCE PROGRAM 

shellswm/Hgen.c 



5/23/89 



4t42:19 pm 



PAGE # 

10/20 



SOURCE TEXT 



10*1 
I 1082^ 
_10S3 

10*4" 

_10«7 

1088" 
"1089 
_109O 
_1091 

1092 
_I093: 

1094 
_109S" 

109^ 
~1097 

rio9«: 

1099 

noo_ 

1101_ 
"1102 
1103 
1104. 
1105 
110* 
_I107 
_1108 

_no9l 
mo 
_iiii~ 

_1"2 

1114 1 
1115" 
1116 

_""1 11.71 
_nj»7 

_1119 

_ 1120. 
1121 

_1122 

_U23 
1124' 

_"23 
1126 
1127" 
1128 

—1129. 

_11» 

_I132 

.1134 
1135 

_H36. 
1137 
1138 

_1139_ 
1140 
1141" 

:n«2i 

_H43 H 
.1144 

1146 

_1147 
1148 

.1149" 
.1150 
1151 
~l«2l 
1153. 
"1154 
1155 . 
1156 
.1157 
."58 
1159 
_Ill«C 
11617 
1162 
1163" 
71164" 
1165 
1166 
_1167 
1168 
1169 
"1170 
1171 
"1172" 
1 173 
1174 
' 1175 
1176 
1177 
1178" 



1181 
1182 
1183 
1184 
1185 
1186 
1187 
1188 
1189 
1190 
1191 
1192 
1193 
1194 
1195 
1196 
1197 
1198 
1199 
1200 



static TOl<3 
vrit*_«tx < , 

char •atr 

FILE «F 

/« wlUJ i 

i ( void ) xm.i 

I /* :wxit*_*tr ■ 



uthort 

vrlt«_d«T-ic« < r , 4bv 

FX XX T „• 

atxuet dorie* «a O r , 

/* vrlt«t to* f 

{ u»tort 



• to too fWMd *13o V 



1«2 , 
1ob3 « 

tMt.OftMt « 
d*T_*ix* , 

plB_S.lX* , 

Mq_tix« , 

tlO*_KlX* .- 
CJMX- 

■B«r*l , 
■**»«2 , 
•««r*S , 

PIN_SP£C «aaT*3 
SCO SPEC «saro4 
TI*dnC_SPEC 
RIN_TTP MAX *MMW7 . 
t*xt oflwt - 

< «ix« - si»mc c Brna_»cc ) > + 

{ pis lit* - dor -> pl*_c»t - sixoof < PIN_SPEC ) ) ♦ 
( iMiiu - -> **q_cat • aix*of ( SEQ_SPEC ) ) * 

< tlSi six* - aw -> tl»l»*_e»t * •IxaoC < TIHING_SFEC ] > -» 
Oot ->~»ty» cat - •UMl C HIK_TTP_I*AX ) i 

effMt - uxt otlMt * tBt.lUt i 

( ▼old ) tvrlt* ( ( «**r • ) *• ottxtt , sixoof ( off»t ) , 1 , r ) 
/• (void) xprlotnoi i i rr.-otf — t-»ld\a' ,©f f **t> ; V 
HTtl * dtr -> do rlca ■ .* 
<mt -> dtrlct iw - < caor • ) toxt_ofxs«t . 

t*Xt_Ot tMt ItXlM < SSVOl I O 1 

uvi2 - dor -> BwOoXor_BO*o .- 

it c ut«2 i- noxx > 

t dor -> Bodo3.«r_aoo> - < csax • > toxt_of foot , 
•trlM f »m2 ) * 1 i 



mm-wmi - <*•▼ -> pla **Blo / 
dor -> pin_tA±>i. - c rnt_sp«c • i c < 
aaroa - dOT -> ooo ■fcoMo i 
dor -> Mq_Ublt - ( S£0_S»«C - J ( < 
s*va« - d*r -> tla&a«_t*Bla e 
dor -> tlalao_txal* - ( TZMXMC.SPCC 
**▼•? - dor -> atntda* t 

dor -> _' * * " * — 

( void ) fvrlt* 
dor -> dorlc*_i 



Cfaot +• ptn_*lre ) , 
) ( ottMt t— ««q_slz* ) 




dor -> ■ty»_t*bl« 
/•toaid)lpxi«cX(»tdoxr.-a«4w« to vrito pi»x\o->-V 
e£fMt — tlx* oixo / 

for ( 1 - 0 / l < dor -> pi»_c»t .• +♦! ) 
( mvo3 - dor -> pls_to01« * i t 
it ( unl -> dlnctlM — NOMB ) 

( roid ) rwrxto ( { coor • > «oro3 
oloo 

{ mvoI - mm) -> pla_mo— i 
moo2 - moo] -> piB^awBOor i 
MTt5 - MVtJ -> pl«_«ilo« i 

MV03 -> pi* OOM - t COOT • > tOXt_Ofi»«t , 

Uxt of f *«t +~ otrloo c oxool ) + 1 . 
o«r«3 -> pis Boooor - c e**x * ) toxt_off*«t . 
toxt_of foot «• otrloa c «o»o2 ) * 1 . 
Mr* 5 t- HVZX ) 



hm3 -> pl»_«-tl*» 

tOXt_Of f BOt - 



char • ) t*xt_of foat 
sa-raS )■*!.• 



SBVOC - Boroi -> do3.«Y_tal>3.« 



C T1KIMC_SPEC • ) OfCBOt 
( void ) twit* 
{ ( char • > 

) ; 



( bbtb6 - dor -> tlolB9_txbl* •) 



**vo3 . oizoof ( «SBV*3 } 



1 



) 



*ar«3 -> dolBr.tobX* - *«**« 

1 

•loo 

< VOld ) fwrit* i « CBBX • > B« 

«ar*3 -> pla_BOO* - Barrol a 
mt«3 -> pla —box - sx**2 i 
•ar«3 -> pia_aiia* - xoroS s 



alzoof ( •aaT«3 } 



•(vold)fprlBtt<stdorr,*BBOot, to wlta Boq*\o»).«/ 
l*sl - ( ( dor -> pr*_oaq_lBB - 1 ) » 3 > + l . 
I*a2 - < { dor -> fb_*«q_loa - 1 ] » 3 ) ♦ 1 t 
1«B3 - ( ( d*r -> po«t_aoq_l«fi - 1 J » 3 ) * 1 . 
lor ( i - 0 i i < dor -> ooq_CBt t **i ) 
I sav*4 - d*r -> s*q_tobl« * 1 .■ 
if ( 1BB1 ) 

{ sarol - »a^*4 -> pr*_Oit» . 

mmw4 -> pr*_oits - C c*ar • 1 t*xt_offset 
toxt off oat loot - 

) 

if ( 1«b2 1 

{ ««r*2 - xavco -> ft>_bttx . 

*« T *4 -> fb bit* - { Char » ) t«xt_offset . 
t*xt of foot i«B2 . 
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shellswm/Hgen.c 



DATE, 
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PACE # 

11/21 



LINE m 



SOURCE TEXT 



1201 

1203^ 
1204 
1205 , 

~1206~ 
1207 
'" 1208 

"1209" 
1210 
1211 

"1212" 
1213 
1214 

_ 1217 
„.121«_ 
1219 
"1220; 
1221 
' 1222' 
"1223 
1224 
1225 
1226 
1227 

""if"" 

"1229 
1230 
. 1»1 
1232 
.1233" 
.1234 
1235 " 
_ 1236 
„1237 
_1238 
_123» 
1240 
_1241 
1242 
1243 

-1244; 

1245 
~1246~ 
1247 
"1248" 

J1249 
1250 
1251" 
1252 
1253 

.1254.; 

.1255 

list; 

.1257.. 
1258 
1259" 
1260_ 
1261 
12*2" 
1263 
1264 
1265 
1266 
1267 
1266 
1269 
1270 

i27i ; 

1272 
1273 
1274 
1275 
1276 
1277 
1276~ 
1279 
1280 
1281" 
1282' 
1283 
1284 
1285 
1286 
1287 
1288" 
1289" 
1290 
1291 
1292 
1293. 
1294 
1295" 
1296" 
1297 
1298* 
1299" 
1300 
1301 
1302 
1303 
1304" 
1305" 
1306 
1307 
1306 
1309 
1310 1 
1311 
1312 
1313 
1314 
1315 
1316 
1317 
1316 
1319 
1320 



IX < ImJ ) 

( aav*9 - ••*•« -> post_blta 
mmw* -> po»t_bit« - < ekar 

t*Xt_off^t — 1«3 { 

MMlO - a*vo4 -> -oq_str t 

S*T«4 -> Mq_*tT - ( CUT • ) tl 

uxt otfMt *>- strloa < MWIO 
< ▼old > twit* ( < efctr • ) ** 
it < loal } 

savo4 -> pr*_blt» - savol i 
If ( Xmm2 ) 

-> fb.blt* 1 
If ( 1«1 } 

SSVo4 -> po«t_blt- 
s*vo4 -> aoostr - mwIO 



) ttxt_eflMt 



_0«Mt 4 

1 i 

, alxoof 



s tdorr . * mbout to wiU tl»to<j«\n- > , •/ 



•(vold)fprlatf fat 
( void ) f«iu 

< < cwr • ) <w» -> *iol»g_tabla , 
aluof < -> tlMla9_t*blo (01 

< lat ) dov -> tlala*_cat , 



About, to vrlt* *tym*\n- ) ,■ •/ 

1 ) - 



/•(void)rpriatf ( 

( void ) Xvrlto 

( ( ebar - ) <*•▼ -> «ity» t«bi« 
alxoof { dov -> ■ty»_t*£.l« t 
( lat ) do* -> s»tyo_cat , 

r 

/M void) fprla*.f(a*dorr, "about to write toJtt\n-)> -/ 
wriu iti < dov -> AtrlM.MM , r J ,• 
If < dor -> ■odolor_aa»* I- MOLL ) 

wrlta »tr < dov -> Mdo3or_aooo . F ) .* 
tor ( 1~- O 1 < o*r -> plD_c»t , ~+t j 

If ( dor -> plB_t»t>l« ( 1 ] . dlxoctloa t- none ) 

i vrlt* atr ( dov -> pla_tabl* (11. plD.awt , F > . 
wrlu'atx < do* -> pi»_t*bl« [ 1 ] . plB_auKb*r , r ) . 
If ( dov -> pla tabla ill. pin alia* l"> NULL ) 

wrlto otr < dor -> pla.tablo [ 1 ) . pi»_*li*« , T ) 



for 



{ i 



i < • 



If ( dorr -> PXO_*oq_l< 

( void ) 

( dov - 
( 1*1 
1 . 
F 

) 

if c dov 

< void ) fwrlt* 



> ) 

< i 1 



~1 J 
pr*_blt* 



( lat ) loa2 



( dov -> poat_* 
void ) fwrlt* 



vrlt*_str ( da ■ -> 

1 

/•< void > fpr latt C a tdorr , -a 

return feloao < F , — 
J /» wrlto Owlet */ 

oadlf MKXTE DCVXCE 



_t*bl* t i J 



laa ) 

f i 1 



po*t_blts 



.tabla t 1 J . aoq. 
at to elooo\a-),*/ 



struct, plaa *pla 

struct pla_attr -attr , *prov_attr t 
struct tlstlso «tla f 
pr*v_attr - MULL 
IX ( dOV — MOLL ) 
rotaxa i 

for < 1 - O , 1 < dov -> pla_cat „• *+t 
( pla - dov -> plaa ♦ .1 .- 
attr - pla -> attr . 
if ( attx I- axov_attx ) 



I 



It < at 



) 



MULL > 



oallo ( pla -: 
C tla - pla 



tlolao_llst l- MULL 
> tlalas.llat -> aoxi , 
) lo_Xro« c < caar • > pla 
tlola-9_li»t - tla i 



) attr 

) 




lalt_tb*_dovleo ( ) 
( dovleo - NULL i 
J /» lalt_tao_dovlco 

void 

f roo_tbo_dovlc* 
{ Xroo'dovlca 
1 /« Xroo_tao_< 

a true t dovlca • 

( t ) 



device ) 
avlco •/ 



struct dov « t . 

/• roturas polator to dovlc* stxucturo ooaaratad froa paaaod davlco 
{ dovleo - allo_d«vlcc < } 

9oa«rat« ( t 7 doviea ) .- 

Xro*_dov < t > , 

strXroo ( )- 4 

trooXrao ( i , 



701 



5,353,243 



702 



Copyright 1989 7 . r'J. 
Ix>gic MbdelingfSy^tei^^ 



SOURCE PROGRAM 

shellswm/Hgen.c 
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PAGE* 

12/22 



SOURCE TEXT 



_1321 
_1322. 
.1323. 
1324_ 



ntura <i*tic« t 



xatar fox KKBL ProcMMX •/ 
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SOURCE PROGRAM ^ 

shellswm/Hparse. c 


date L 5/23/89 


PAGE # 

1/23 


TIME 4:42:21 pm 


UNE m ' SOURCE TEXT 

1 ^. Tn. . - ^ _w t 1 . 1/24/lt It 08,00 : 42 «/ 



_20 

_2r 

24 

125' 

21 

-29 



_34 

_3t 

_3»I 



100 
101 
102 
103 
104 
105 
106 
107 
10B 
109 
110 

in 

112 
113 
114 
115 
116 
117 
11S 
119 
120 



# laelud* <atrlaa;a.B> 

• iaclu&a a tXMt.k" 



•xuri void 
scaa < ) , 



f diflM hiit Stat* 
t (tafiM ruMjub 

t dttlM »4TM.Opt Id Q_4 

• MlM »UM Oalfc Q S 

• AlftM PUM~Opt tUak wlt Q_i 

• dtftM »«M_Opt Urt.ipw.llit 0_7 

• doxiM rax*a_iBlt_a*q_liat o_i 

• da* la* Paxa* pia eorx 11** Q_* 

f d*tlB« P*X*« rrOB lUt Q_10 
I d«f 1D« P4TM_Tl*Uf 0_H 

• «*iim Paxaa Adapt** aaa*>l»cj_llat 0_13 

• dtdM Pax*a~Fla ■ MpflDs_li«t 0_H 
I d*tlM FtrM T*ck ««k lUt o_l5 

• dtClM r4TM_TKt.f»K <>_1* 

• OlflM >UM flfMd MM C_17 

• daClB* P«r*»_»l» MM.lUt Q_l> 
I dtflM nrwjilt Hat o_20 

• dtllM P«r**_ltit Talua Hat Q_21 

• m(1m Para* Xalt'valwa <»_22 

• dtflM raxa*_ria_coxx «_23 

t d*f la* Pax** f ■■ ■ I Q 34 

I MtlM »*x*«»_Opt_pia_a**x_llat Q_25 

• «*flM Pax**_»la T 0_2* 

I daftM »UM~S«toC(lrt Q_37 

t ottlM Para«_ppt_coloa_a«M Q_3I 

I OtflM »UM_M«M_li«t 0_29 

I dttlM Para* Pla at*x list 0_30 

• d*xia* rarM.ru.ittr Q_3i 
< «tfiM r«iM_mi o 32 

« MlM ruM »la mH*M 0_33 

• Oaf la* »«tm To Hat Q_14 

• StflM »ua» To Q 35 

• Oat la* rurM.saK o_» 

t d*f la* rtz»t^Ptck«9a_ai»pU9 Q_37 
t dtflM Fax a* AOaptaxjaapplag Q_38 

• (MtlM VUM »la MM B4pf>l»9 o_3» 
I d*Xla* »UM_PlB_MaM Q_40 

at* tic <M«l9»Bd ikort 

Pax*a_S Uf ■ a t_l 1st < ) , 
Para* SUtaaaat ( ) , 
Paraa.NtM < ) , 
P*x»a_Opt_ld < ) , 
J»ax*a_U*it ( ) , 
Par** Opt. dasa ualt ( ) , 
Paxa*_Opt_t*ch_ap*c_llsfc < ) , 
*>axa«_Iait_a«jq_li*t ( ) , 
Pai*»_Pla_c«rx list ( ) » 
"»ara*_r\roa_llBt ( ) , 
Pirat Tlaia-g < ) , 
P«*aa_Packa 9 «_»appi»5_llat ( ) , 
P*raa_ A<lapt*x_B*ppi*3_ll*t ( ) , 
•«r**_»iD_aa*aa_»appi»g_ll*t f ) , 
Ur M _T»cli_«(ac Hit ( ) , 
>ir— _Tach^apac i ) , 
P«raa_£l«aad_ata < ) , 
P*ra»_lDlt_a«i ( ) , 
Par**_» la_a mm i_llat ( ) , 
ParMjalt list ( } , 
Par*a_l alt~valu*_llat ( ) , 
Para«_init_Ta4,wa ( > # 
Parat_Pla,eorr < ) , 
Para* Mmmmm ( ) , 
P>ax*a_Opt_plB_attr list 
Par ss_p la_a mmm < )~. 
faxa«_lub»erlpt ( ) 
Pax a* Opt_coloB_s*aa 
Para*>a»*_llst < > 
»>ara*_PlB_attr_llat 
Pax»a_»la_attx _ ( ) , 
Para*_rroa ( ) , 
P>*raa~F , lB_at*t* { ) , 
Paxaa_To_liat ( ) , 
Para*_To ( ) , 
P*r**_Sp*c ( ) , 
Paxa*_P>ackao*_»applDO < 
P*r**_Adapt*r_»appl»g < 
P*rM_Pla_aaa* aapplag ( 
Pars* Pis aj 



C ) 



) 

< ) 



TOld 

piolt < 



{ atrlalt 


< ) . tro« 


ilalt ( ) i 


( void ) 


strtoavai 


< 


-ekd or rziE- ) 


{ TOld ) 


strtoaya) 


< 


) ■ 


< TOld ) 


atrtosvat 




- MVM_" ) i 


{ void ) 


BtrtoayB) 


< 


-~STH_" ) { 


( void j 


atrtoava) 


< 


"HBJMC" ) i 


( ▼Old } 


atxtoaya 


( 


"FAST" ) ,■ 


( void ) 


atrtoayat 


( 


•USAGE- ) . 


( void > 


*txtoay» 


< 


-PXPORT- ) i 


< void ) 


stxtoavaj 


< 




( void ) 
< void ) 


atxtoayo 
atxtoaya 


< 
< 


-cuocj:_ttpe- ' ) . 

-DXS_«K_C«ECJt- J . 


{ void ) 


atxtoaya 


< 


'IKt TIK KCKSVKE- ) 


( void ) 


atxtoaya 
atxtoaya 


( 


-■OLD TXPffi- ) „ 


( void ) 


( 


-SETVP^TIKE- } t 


( void ) 


atxtoaya 


( 


-SJtffPtX TXPtt" ) . 
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SOURCE PROGRAM 

shellswm/Hparse.c 



DATE V 



5/23/89 
4:42:21 pm 



PAGE # 

2/24 




SOURCE TEXT 



•txtoay* < 
i strtoaya < 



•SPEED" > s 
TTCKMOtOCY" ) 
'INITIALISE- ) 
>IN_PINS- ) ,■ 
IO_FXIIS- ) i 
HC_PIMS- ) i 
•OOT_MKS- ) . 
TOME*_PZNS- > 
•CKOUND^PINS- ) 
DELAY- ) , 
'DEFAULT DELAY " 
PACKAGE" ) i 
'ADAPTER" ) i 
PXN_KAP- ) . 
WIT- ) f 
TEC»_$PEC- } 
NEGATIVE" > : 
IMIT_SE0- ) . 
LIST- ) ; 
REPEAT" } 



'dlMUt.t isl ag_ca«ck l»g- 
' imhltoit_t.l»lBg_»«««ux«M: 

•dwrlc* »«tup_tl«»- ) 



d«fault_d«lay" ) ; 
p*ckag«_»applng" } 
*d*pt*r_»*ppi.ng" } 



> 



Paxa*_St«t«aMBt_llst ( ) ) 



• — T «tTtCC.MM I 

f — Tlultr»„t«»t J | 

> T atTlCt_UM9« 1 1 

( T><tport || 

• — T aod«l«r_»aaM I I 
r — T_cl©ck_*yp« I I 
f — T diublt tlmlBg_cb«cki»g 

i — T d*rlc«_>old_*la»a I 

I — T (JWlM »«tUp_t.i*« | 

< — T~d«vlc*_Mapi* tlaw | J 
t — T <*BTlC»_«p»«d Tl 
r ~ T kBCBBology 

► T lBltlAllX* 

( T~la_plB ' 
i T io 

• — *_»«_P*» • j . 
— T_ou«_pi« II 

tot_a«M ~ T_po«B*_pia I , 
tok.MM — T_gretMd _»!■ I I 
kOk MM* — T_«s«i*r Tl 
fcok mm — T_d«*ault_d*:iay I I 
toCaaa* — T_**efc«g«_»«i>pl»g 

tok.Baaw — T_»iB_»«»»_»*pplBg 

{ »aadl« l«ft *Bewr«i©B V 
kid* +- Pix««_sut««»t < ) , 

rttura kid* ; 
static unslgnad *kort 

PlZM SUfllt ( ) 

{ unigMd abort kids - 0 . 
If ( tok_a*B« — T_j>1»_»m 
I seas ( ) i 

kids Pax»e_PlB_»«a* 
bldooatXBi ( K_PIN_KAP 



; _mwipplBg_llst. ( 
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SOURCE PROGRAM 

shcllswm/Hparse.c 



5/23/S9 



TIME 4:42:21 pm 



PACE 0 

3/25 



LINE # 
_241 

„-244 

245 

246^ 
247_ 
~24» 

_250_ 

2sr t 

"252 
~253 
1254. 

-HI- 

7257 
258" 
~259 
„3ML. 
_26l_ 
262/ 
263 
"264" 
1265 . 

26*T 
1267 
I26B 
269 
12707 
_271. 
_-272 
_273_ 
:.274 H 
_275 
7276 
_277. 
27T 
279 
290 
_2J1. 
2*2 
2S3_ 
2M 



_290_ 
291 

™ 292; 
293 

_294 
295 

~296" 
297 
296 
_2*V 
.3* 

_301 
302 

_304 

307_ 



_311 
312" 
313. 
314 
315" 
316 
317. 
311 

_319 
320 
321 
322 
323 
3241 
325 
326 

_327_ 
32* 

132»_ 

^330 

_331 
332^ 
333^ 
334 
335" 
336 
337 
33* 

" 339 
340" 
341^ 
342 
343 
344" 
345 
346" 
347 
348 
349 t 
350 
351 
352 
353 
354 
355 
356 
357 
358 
359 
360 



LM If < tok_»«- — T_ed**t«r_»af>»i»»o; i 

Lte L^^_*d^*«.--r9l«9L.li*t ( ) / 
IdMMtn < M_M»mt , kite > . - 1 

•la* If < t^_»— — Tjt^.ifHH ) 

ki«2 ^Paxa. *>— W ti Lllt ( ) , 
bUiMtn < M~»*cx*cx: , kite ) . kite - 1 t 

mXmm If ( to* a— — T_tefa*alt_telay > 
- kii c ) 7 

kid* ruM.Tlalif < ) ; 
bldMiatn < H_OCrAO I.T_DCXAX , 



' 1 i 



tlM If ( tOt.M- — T_d 

' kii ( ) ; 

kite *- ruM rr«_ll»t f > £ 

bldlMUl < H_DELAT . kite ) 
llM If ( tOk_»*B»» — T jll ll rt jU ) 

' acaa { ) « 

kite *- Paaa*_Pla_eorr_liat I ) ,• 
bldaoatn < N «KWWD_Piitt , kite } . kite - l .• 



•1m If ( tok_a 
eoaa < ) 



mamm i j / 

kids Hai«_PlB_c«r_liit t » ; 
UdiMtn ( ujrommjnMs . kite j ,- kite - i 

.mm If ( to*_»*»— — T_oat_»iai ) 

{ M«> < ) 

kite *- Pum Pla_eoxr_ll»t ( ) ,- 

bUaoitza ( WjOOT_P»S . kite ) i kite - 1 , 




tlM 



) „• kite - 1 . 



, — T_p«nmr_pl» 1 



•la* If ( 

' aeaa \ t j 

kite Pax** Pla_eorx_ll*t < ] .- 
aldaoatn < ujtojUMS . kite ) t kite - 1 t 

mXmm If < Xak.jmmmm — T_la_»la > 

' 1 < ) .- 

i PaxM_ria_cacx_llat ( ) t 
MtB ( *_xir_pnw , kite | » kite - l j 

ml mm If < tok.MM — T_laitlall«o ) 
1 — "i ( ) i 

*xa«_Xalt_**«i_ll*t ( > , 
I ( *_I*TTXJUJiE , kite J i kite - 1 i 

mXmm if < UA.mw — T.to c tot U g } 

If *< tok.aaw — P_ID_ ) 

( feldtxaj < xxHL_mmmm . tok_t*vt ) j «->fclte t acaa ( ) , 
1 *la« iy»t«_«»r < 2 ) . 

kl te^ ^axag .O^.^k^ ay^^llat,^ < > fc «^ m x 

mXmm If ( tok_uai — T_terlc*_aa ■ ad ) 
aeaa ( ) / 

kite Para* Oalk ( ) t 
— mm 9+i mm Op t_ <l***_u»l t < > / 

! < N.SFCO , kite } . kite - 1 v 

<*?*7 ~ _ r i*_ 

If < tot aaaw — P.WH. ) 

I bldtn ( tok Mat , tok_taart ) / t^klte < acaa ( ) , 
1 ml mm «ysUx_«rxor ( 3 ) . 

BlteoaftM < X SMVU.nNC , kite ) kite » 1 t 



•la* If ( tok_a*a» — T_tewloa_aa*aBi_tl^ ) 

• ( ) . 



*m \ t i 

( kok_aaaw — P_*nm_ ) 




•la« If ( kok.aaaw — T_ ,k_kjpa ) 
acaa ( J ■ i 

If ( tok^aaaa — F_ID_ J 

( bldtxv ( tok_MM , kak_ta>ck } ; *^klte . aeaa ( ) 
) «la« ayakax.arror ( t ) . 
blteoatxa < N_C1XXUC_TTPE , kite ) .■ kids - 1 j 



It ( tok aawe — T_awdal«r_aa« 

i ( ) i 

; PtrM.Naai ( ) , 

■ ( N MODCXXJt , kite ) 



1 . 



» if { tok^aaaw — T_r*port ) 
acaa ( > , 

If < tok aaaw — P_ID_ ) 

{ bldtxa < tok_a«a« . tok_taxt J . -f+kids . acaa ( ) 

} ala« *yat*x_«rror ( 7 ) .• 
kids +- Para«_Opt_ld ( ) ; 
bldaoatxaj ( N_RCPOirr , kids ) „■ kids - 1 . 

» it { tok aaaw — T_da^rlea_ w o a J 

acaa ( ) . 
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SOURCE PROGRAM 

shellswm/Hparse,c 



S/23/89 
4i42;21 pm 



PACE# 

4/26 



SOURCE TEXT 



361 

363 
" 36-1 
— 365 
~366 
367 
_36a" 
369" 
370" 
371. 
372 
373 
"374 
I"37S: 
376 
""377 

__37*: 

379 
13*0 

3*1* 
1382 
„3*3_ 

■ 1 Hh 

3*5 
~ 386 
387" 
J3U 
_389 
390 
\39f 
„392 
_393~ 

394; 

\395_ 
396 

"397 
39«" 

l3**_ 

_*»_ 
401 

403 
" 404' 

405 
^406' 

407 

„409 
410 

4ii_ 

„412 

414 

416^ 
417 
1418" 
419" 
42CT 

_421^ 
422 

...423_ 
424 

"425" 

426: 

,_427 
428 
4291 
430^ 
431" 

432; 

433 
__434 

1 45 5- 
436^ 

438. 
_439 
440_ 
441 
" +42 
1443" 
444 
445 
446 
447 
448_ 
449 

450; 

.451. 
452_ 
4S3 H 
454 
455 
456 
457 

"458" 
459 
460 
461 
462 
463 

464 

465 
466 
467 
468 



( tok_aaa>a — ) 
{ bidtxa < *ofc_»— , tofc_taxt 1 ; ♦*! 
1 flit »y«t*x_«rror ( I ) t 

i < N.tUACr. , kid* > , kid* " 1 

•lia If ( tl*_BMt — T_ultx*_2««t ) 

* bldooatr«*< *_r»ST . kid* > kids " 1 

tlM if ( to* mm — T_OarIc«_Ba»« ) 
{ acaa ( ) . 
kid* rtiM.NM* t J . 

bJLdnoata < K nam: . kid* ) . kids - 1 

J 

•1m lyntix^arzor c * 1 • 
return klda „• 

1 /<• ruMjsutMt */ 
static VMifMd abort 

PUM KIM ( 1 

{ unii 9 Md fbort Hid* - O . - 
If ( tOk MM — P STIt_ ) 

I bldtro c tok_» 



} 



tOk_t«Xt ) ; *+kldS 



•1M If ( tOk 

{ bldtrai < 

} 

•In If ( tok mm — P_ID 
{ bldtra < tok_i 



— p mm ) 

m . tok_t«xt ) .- ♦+kid* 



1 



ratura klda 

I /<■ »«XMJMM 



toT.tttt ) .- ++kida / mem 



< ) 

< ) 
( ) 



C 10 1 . 



static uaala/aad abort 
PirM_Opt_ld < ) 

{ uaalgaad abort kid* - 0 ; 
If ( tok dm* — P_ID_ ) 
{ bidtxa ( tok.Mt , t 



) t *-»kld* acao < ) 



1 /« P*r*a_OPt_ld •/ 

atatlc uaalgaad abort 

ParM.ualt ( j 

1 uaalgaad abort kid* - 0 . 
If < tok mm — r mm i 

I bldtra < tok som . tot_t«t 
If ( tok mm — P_ID_ ) 

I bldtro < tok.MM , tofc_ti 
bldaoatro ( h_bkit , klda 

1 

mlm 

I 



♦-♦kids { acas ( ) ,- 

. ) i f-*kid« i acao { 
klda - 1 t 



bldaoatCT ( VJQNXT , klda ) i klda - X 



•1m If ( tok aaa> 
( bldtro ( tok„ 



— P ID_ ) 
aM /"t**_t*act 



+*kid* i 
da - 1 . 



rtturs klda s 
I /* Paxaa^oalt »/ 

atatlc uaalryaad abort 
ParM_Oet_daab_Mlt { 1 

{ un«i9Hd abort klda - 0 . 
If ( tok_asM — T_da ) 
t acaa < ) , 

klda PuM.uilt { ) 



atatlc \ 
P«»«_0!»t_tocb_spoc_llat i ) 
{ uaalaaod abort klda » 0 t 



.MM — P_ID. 

\ «»- ParM_Tacb_aa«c_llat < ) 



ratura klda t 
1 /• P«XM_OOt_tl 



atatlc \ 

VmxwmJL alt_aoq_liat < J 

{ uaal9a«d abort klda - 0 . 
klda Para*_Xalt_a*q { ) i 
vblia 

( tok^aaoa — P_ID_ | 
tok bam — P STT_ 1 | 
tok_a«M — P_KtM_ 

{ f baadXa latf t rocaraloa */ 
klda *- ParM.Z alt.aoq ( ) t 

} 

ratura klda ; 
1 /* Parao_lBlt_av iat */ 

atatlc uaaiaaad abort 

ParM_Pla_corr_llat ( ) 

{ uaslqaad abort klda - 0 . 
kid* *- ParM_PlB_eorr { ) .- 
vbli- 

( tOk_»BM — P_ID_ I , 

tok dim — P_STR_ | | 
tok^awM « P_KU«_ 



{ /" kasdX* laft rocuraioo V 
kid* *- ParM_Pla_corr < ) . 



ratura kid* i 
1 /• P«rao_PlB_oorr_list •/ 



470 ] 
4»1. 
472. 
473 
474 
475 

476 j atatlc uaaiaaad abort 

477 Par** Proa ll*t ( ) 

478 j { uaslqaad abort kids - < 

479 j kid* f- Pbxm rrea < > 

480 I while 
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• Logic Modeling'Systems - 



SOURCE PROGRAM 




D ATE . 


5/23/89 


PACE # 


shellswm/Hparse.c 




TIME 


4:42:21 pm 


5/27 



SOURCE TEXT 




sdo 

301 

^502" 
.503" 
1504 
_ 505 
_ _ 306" 
507" 

_50« 

„S09~ 
SKf 1 
5 If 

-ft 

514 

515T, 

. _si7 

_518 

si* 

520' 
J1521 
_S22~ 

523 
_S24. 

52^ 
...527" 
_52t" 
_529 

530 
_»1 

532 
. 33J 

334' 
.535 

336 
~S37 
,536 

539 
~ 540" 
"541 
"542" 

S44 

2"545 
546 
547 

1 548" 

_549 

550" 

551 
'.. 552 

SS3 
"554 

555 

356 

557 
_5S* 
.-35* 

560" 

36 f 
' ~5«2 
.563 

364 

-5*5- 
115661 
_ $67 

568 
~S69" 
~l570" 
„._571 
.572 

.573 

374 
"375 

576 

377 

578 

57* 

$80 

581 

.5*2 

383 
"■384* 

385 
. 586 

587 



tlM sy*t*x_*rar ( 13 ) 
twtun kids .< 
J /* Psxao_*l»laa; */ 

static uail9Md IhKt 
PuM_PadiH*_Hppl^LlUt C 



' ~ p_ww<_ 



'IWj MBfc lflJM|f lag ( > 

V 

< ) 



static uulfMd saort 
»axss_kdap>tox_«appia«;__llat 
{ uMl^Md saoxt kid* - o . 
kids »sx*«_Ads*»tstx siyplia 
walls 

- It, 




static uaslsvsd atert 
Paxas_Pls_BaBs_Mpf»la*L_llat. ( 
uulfMd a8oxt kids - 0 
kids Parss^Pla 
wails 

— !VTD_ [ I 

" I 




_ . _llst < ) 
( uasl9ssd saoxt kids - 0 i 
kids *- Psxss Tse* spoc < 
wan* 



• aaadls Isft xoeurs: 
It < fcok_saoc — T_cs 
kids +- Psxss T*cb_spoc { 



scan ( ) ,- slss syatsx_srrpr < 14 > 



rtturn kids i 

/• F*xs«_T*cfa_s**c_llst 



static waslaaod saoxt 
Psr ss_Tsc a spsc ( > 

' usslsasd saort kids - 6 ; 
If < tek.aaw — P ID_ ) 

{ bldtxs ( tok_MPt , tofc_tsxt } 
) slss ays tax srxor ( 15 ) , 
If ( tok_aa** — T «q ) seas < ) , 
kids 9sxss_±laaod_s«a» ( ) . 



589 

590 
591 
592 
593 
594 
595 
596 
597; 

598 static uaslaaod saoxt 

599 Paxss^Sisasd^mss ( ) 
•00 ) ( ussisssd saort kids 



xsturo kids i 

/* Paxs*_Tscb_spsc < 



. -»*klds scan { ) , 
•lss syatax_«rxor < 16 ) 
kids - 1 . 
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Copyright 1989 

Dogic Modeling Systems ? 


SOURCE PROGRAM 

shellswm/Hparse.c 


* 


DATE k 5/23/89 


PACE# 




""ME 4:42:21 pm 


6/28 


UNEf 

601 <f i »Kk — "T 1 r. i 


SOURCE TEXT 









602' 
""603' 
60*" 
_60S 
606 
607" 
I** 
609 
610 

612" 
613 
"614" 
315: 
_6l6^ 
617 
_6l8 
~619 
620 
_621 
1_622 
623' 
624 
.625". 
626 
627" 
62* 
629 
630 

632' 
633 
634" 
"635" 
63<T 
637 
638 
639' 
640" 
__641" 

643 



If c tok_* 



»~— T_r?» ) * 



{ ) „■ tlM sy»t*x_arror ( 17 ) 



•1M ir ( tSk.MM — 

{ acta f ) 

kid* »UM_S1< 
bldMiatn < 

1 

llM If C tOk_S 
( bldtra < ta 

I 



kids ) i kiOa • 1 .• 
~tok~t*Jtt ) , ♦♦kid* .• scan ( 3 



( 1» ) 



"650" 
J651" 
.652' 
6S3 
.654 

657 
658 
"659 
660" 
661" 
662" 
663 
_664" 
IT664 
666 
_667 
668" 
669" 
"670* 
67I~ 
672" 
673 
674 

- 67 £h 
676^ 
— 677 
.7678" 
.679" 
_680 
_681" 
682 H 
683 
684' 

_6S6 

.. _ 687 



static uaalqaod 
Para*_X slt_Mq { ) 

{ uaslgaad short; klda - 0 . 

klda *- ruM_Ma^iaM_Xist < ) . 
If { tok.sn* — T «q } ten ( ) 
kid* PazM_lBit.].lst < ) 
bldaoatrai < N_ZMZT_SCQ . kids ) , 
ratuxa kid* „■ 
) /» P*x**_ialt_a««i »/ 

atatlc uaalgaad abort 
Para*_Pla_aaa»_llBt ( | 

{ uMl^Md sbort kids - o . 
kids Pars* Ho aaaw ( > . 
walla 

( tok_a*M — T_cat 
1 

{ /* aaadla 3.0ft xacuralon */ 
If ( tofc_B«M — T_cai ) acao 

klda *- P4XM_PlD_MM ( ) t 

ratuxa kids 1 

) PSXMJP1»_I 



1 «TDUx_«rroi ( 20 ) 



«_iiat •/ 



690" 

692 
7693 
694 

-J 

696^ 

1697" 

'700 
701" 
'~ 702 
703 
704 
705" 
706" 
707 
708 
709 
710 
711 
712 
713 
714 
715 
716 
717 
718" 
719 
720 



static uaalqaod aaort 
Par*a_l»lt_llat ( ) 

{ uaalojaad abort klda - o . 

kids — Para* Xalt ▼alus.llat ( ) ,- 
bldaoatrai ( k_usi , klda ) „■ kids - 1 . 
ratura kids ,• 
I /"• Parss_Ialt_li*t •/ 

atatlc usslgaad abort 
Paraa_lalt_Talua_llat ( } 
{ uaalgaad abort kids - 0 ; 

kld«^*- Para*_Xalt_ralu* < } .- 

( y haadl* laf t recursion •/ 

« < **k_a*». — T_c ) acaa < j , syata 
kids Parao_Xalt_valua ( > 

ratura kids .• 
) ✓* Para*_lBltjvalJB»_llat V 

static uaalgaod abort 
Para*_Ialt_Talt*a { ) 

{ uaalgaad aaort kids - 0 , 
If ( tofc_aa*o — F_Ktm_ 1 

{ bldtrst < tofc_a — . tot Uxt > .- -*+klds * acai 
If ( tok mm - t lp ) 
{ scan ( ) i 

klda Para*_XBlt_llat ( ) .- 

If ( tok_ a a aa — T_rp } acaa < ) , «is* syntax mxrox t 22 1 
bldaoatra. < N.KEPCAT , kids ) v kids - 1 , " ( } 

1 

•lao If ( tak_Mw — P_I»_ ) 
I bldta < tok ism , tok taott 
If ( tok_aaaM — t lp ) acaa 
kids Para«_Zalt_llat ( ) .- 
If < tok_aaaM> — T_rp ) acaa 
bldaoatra < N.PkXSPACJC 

1 

•lao aystax_«rror ( 25 ) . 
ratura klda t 
> /* Paxao I nit valtaa •/ 



( ) 



-*^klds t SCMD 



static uaa 
Pars* Pla corr < ) 

{ uaalaiod abort klda - 0 . 

klda -•— Parao_Pla_aaaM>_llst < ) 
If ( tok.Bsao — T_oq ) acaa ( ) , 
kids Pars*_Maooa ( > t 
kids +• Para* Opt_pla_attr list ( 
bldaootra ( #_rih con , kids ) 
ratura klda t 
I /* Ptiaa_fin_carr */ 

atatlc uaal*a*d abart 
Paraa_Naaaa ( ) 

{ uaaloaod abort klda - o . 
kids Paxat.Naat.llat { ) .- 
bldaoDtrai ( N_NAMES . kids ) . kid 
ratura kids t 
) /* Pcraa.Naau •/ 

static uaaloaod abort 
Pars«_Opt_pin_attr list ( ) 
{ uasloMd sbort~fclds - o . 
If ( tok nauM — T co ) 
I scan ( ) . 

kids Par*«_Pln_«ttr_lixt < 



1 /• Para*_opt_pla_attx_llst */ 

atatlc uastgotd aaort 
Pars*_Plo_osa* ( ) 

{ UBBlOBod abort kids • O .- 
If < tok.aaaw — p> ST» j 

f bldtra < tot_aaa»a . tok.kajct 



—►kids . scan ( ) 
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ight;1989.^< ; : -: .- 



SOURCE PROGRAM 

shellswm/Hparse.c 



S/23/a9 
4:42:21 pm 



PACE #* 

7/29 



UNE 0 



SOURCE TEXT 



721 
'722 
_723 
724 

725 . 

_726^ 

727 
_728~ 

730" 
__7J1 
„732 
_733 
.734. 

_7jr 

_736 
737 

731 
"739 

740" 
__741 
—742 
_743" 

744 
T745 
Z746 

747' 
_?«• 
_749 
_750~ 

—7*1 

—752' 
_7S3 
754 

757 
758" 

_I73»~ 
760" 
~76t~ 
Z7^7 
763 
764, 

Iwr 

766 

76f 

_76* 
_770 
771 

_7T2" 
773 
774 

;"775 




return tuu , 
1 /• P«r*«_ri»_i 

»t*tlc unifMd shark 
Pir»«_suto*crlpt < > 

( UMl^Nd short kite - o . 

if { tak.NM — T_l« j mm ( > mXm* M Y »t«x «ror < 2« ) . 
if ( tak_MM — 9 MOM 1 

I biotra ( tot I mi 7 tok twt ) +*fclds .• scan ( ) ,■ 
} «1m ays tax •nor < 2» > , 
kids — ruM_opt_coXoa_w« < ) , 

lf < tofc_ a — ~ T_r» ) *cm < > .• alas ayatn_«ne< < 30 ) . 

"tUTB It id* 

1 ✓* wmmmm _« wba c rlyt */ 

«t4tic uilfMd atort 

***«*_Opt_C©iOB_BSBB < > 

I u*u«Md **oxt tids - o 
it ( tak.MM — T_eo > 
I Mia < ) t . 

If ( t©fc_aaa» — 9 MVM ) 



■M-kldl i SCAB < } 



I /♦ Psrso_opt_c©loa_»««i */ 



-776' 
777 
77* 

"779 
~„78<f 
78f 
712 

"7*3 
7«4 
7»5" 

.7*6 
787 
.788 
_7«* 
790 
791" 
792 
_793 

794 

7PS 

796 

797 

798 

799 

*0O" 

•01" 

•02 

•03 

•04 
.•05 

•06 

•07" 



•10 
•11 
812 
_ »13 
814 
•IS 

. 

•17 
•18 

B19L 
«20_ 

«r 

•22 
823 
824 

825 
826 
827 
828 
829 
830 
831 
832 
833 
S34 
835 
836 
837 
83* 
839 



static uulfMd start 

*«S*_NSMS_liSt ( ) 

I ussiaaad short kids - 0 t 
kid* «#• raxaa Nbm { ) . 
valla 

) 

t andla latt : 

It ( tok.ssM — t_« ) 
kids *- raiM>SM ( ) .- 

rstura kids t 
I /• >araa_it 



< ) sis* systsx_srror ( 32 ) ,• 



static mtlawal ssort 
Psrss_PlB_sttr_list < ) 



kids *- »ars«_Pla_sttr ( } t 



) 

( /• hsadXa Isft zvouiloa V 

If < tot int — t_cb ) ac as ( } »• als« aynt«x_arror < 33 ) 
^ kids Paxs«_ris_attr ( j { 

raturs kids i 
I /* Psxss_f»i»_at«x_ilst 

static isi 8 9— d ssort 
Psrss_si B- _sttr ( ) 

{ usslosod short kids - 0 
It ( tok_ B aa* — P_ID_ j 

i bldtra { tofc_a*sM , tok_tsoct J .- *+klds . scsa < ) t 
II ( tOk.BSM — T_aq ) 
I sosb ( ) . 




t — 9 ID_ ) 

isaaa , tok tsxt ) ; ++klds , 
f x.ATn , kids ) t kids - 1 t 



•Is* systsxsrror < 35 ) , 
rtturt kids / 
} /• Psxss_sia_sttr «/ 

ststlc uaslosod short 
•*rso_rroai t ) 

I usslssod short kids - O . 

lf ( tok_»aa»s — T_f ro- j scsa < ) 
kids Psrs«_PlB_ststa { j . 
kids »ars*_To_llst < ) . 
bldsoatrsi ( N_nra« , kids ) . kids 
rstura kids 
1 /• Psxs«_ Frosi •/ 

ststlc UBslaaod short 
Psrs«_PtB_ststs ( ) 

( UBslajBQd ahort fclds - 0 . 



•Iss *yntax_«rror < 36 ) 

1 
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718 



I^gic "Modeling 



SOURCE PROGRAM 

sheUswm/Hparse.c 



5/23/89 
4*42:21 pro 



PAOE# 

8/30 



SOURCE TEXT 



-— MS. 
H7 

848 

_850 
_8S1 
_852 
_*53 
^854 

. *57" 
_858~ 

_«0 
86T 
_««" 
.863 
864 
~*65. 
866 
867" 
-•68 
869" 

870 

87 C 

872^ 

873' 

974 

875 
876 
877 

:«78 

879 
880 
88 f 
882 
883 
884 
88S 
886 
887" 



892 
893 
894 
895 
896 
897 



900 

.. 901 
... 902 
903 
904 
_905 
906 
907 
__908 
909' 
910 
. 911 
912 
913 
914 
915 
916 
917" 
918" 
. 919 
920 
_ 921 
922 
"923 
_«* 
-92$ 
-.926 
927 
1928 
_»29 
,930 
.931" 
_»£ 
.933 
_9J4~ 



t©*_taXt ) # ++Ki<lM s KID { ) 



if ( tak.aaaw — P_ID_ > 

{ bldtM ( Ut.MM . fc _ 

} tlM syntax •rrox ( 37 ) 
if < tek.MM T.la> } aca* ( ] ; iIm *yntax_«rror ( 38 
kids pitm Ptn i> **• list c > 



IX c 



static uulfMd itoct 
Paxa*_To_.llat { ) 

{ UMigMd Abort: kid* - < 
klda +- Pum.To < J ,* 
vhlla 

( tAk.MM — T_t» 



MtAin kids 

Static VUlfMd iWtt 

ratM.To < ) 

I uasiejaod skoxt kite - o . 

if ( tOS._SSJM - T to ) KM i 
kids Pum FllJuU t ) 
It ( t«k.NM H T_-q 1 SCS* , 

kid* *- PajrM_Tl**la«j < 1 
biamtz* < k_to . kid* > i tn 
rtturn kids 4 
} /* *mxmmjto «/ 

static iwal^Md fkort 

( ua*l 9 s*d s*ort kids - © , 



tot.Dss* — Op Tl 

tOfc_B**»B — T_d* 

1 

( kids si«Md i 

} WdMstBi < n_s»rc ,~\ 

if { to* a«s* — t> i: 
{ bldtn ( tofc aaaa* # ~ti 

kid* P*XM SlfMd t 

1 I *_*P«C 



«)m syntax «j 

kids - l . 



( 41 ) 



} 

•X— syntax arm 
return kid* . 
) /• 'uaa.fsK */* 



> < } 



< ) / 

* > 4 kid* - l 



C 4* ) 



*t*tic uaxlgaod akort 
'• r ««-« , «ck*9«_»applaa9 ( > 
' ua*l«sj«d aaort kid* - 0 , 
kid* FaxM.Nas*** < > 
if < tofc.ssat* — T_*q ) acaa 
kid* *- P&TM MSMS CI/ 

bldaoatxa ( n.mmvxmc , kid* ) ,■ kid* - 1 
xaturi kid* 4 
> 'uaajaekaaa.Mfflaa 

•tatle uaslfBsd ak>r* 

'axM.Adaptax.mavolaq < ) 
I uast^Md short kid* - © „• 
Kid* ■»- a«raaj aaaa« < ) „- 
It! tok_a*a%» — T_-o. ) seas ( ) 
kid* Pars* Nssaas < ) 
klda Para«_opt_pi«_attr_llat ( ) »■ 
bldaoetn ( K_MAJPPI»C . kid* ) rf kid* 
"turn kids 4 
1 /• nr^fcd^tar.aaaplaj V 

atatlc uaslajasd aaort 



•is* *y»t*x_«rror < 44 > 



kids rax** Pisi a— a 

if ( tOk_a*SM> — T_*q ) 

kid* — Para* Fip * 
bldaoatrai ( M~KAPNNC , | 
xaturo 8 Id* ,< 
I /• 8>*r**_jpiB : 



) / sO.** «ynt*x_«xror 
/ kids - 1 4 



V 

static uasloasd aaort 
Par*4>_Pls_B**w* ( ) 

{ uasigiasd aaort kids - o . 
kid* — raxsc P1d_m*w il*t < 
bldooatn ( H_atAME$ . kid* ) .■ 
xaturn kids 
J /* Psxsa- Pin a«Mi V 



I of j 
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,£i>pyrigiA 1989 

-L&gic -Modeling Systems"' 



SOURCE PROGRAM 

shellswm/Hscan. c 



5/23/89 
4:42:23 pm 



PACE # 

1/31 



SOURCE TEXT 



Zt'C 

DC 



3<J 

_37 
_42 



53 
_U 
_5S 
_S*" 

_57 
_M 

•4" 

_>7 



3fc 

77 

_n" 

_79 
_80 

_«" 

82 

83 

_«4 
95 
1*5 
_87 



uC. *■» 4/.34/8» at OStOO.41 



# lacludo -B>«L.h- 

t lsclud* -i —i li" 
« laclucto <atrl»«a.k> 
I lacluda -*trag.«" 

# laclud* *lHrM.k' 



txura veld X"_j»rt«t_j 




V 

/* ta* kwii i t«xt feuxfor •/ 
■oi.bttt I 13 ) , to prist m m x ima m tok.r laagtb -/ 
to*.«« t KAXTOKLXK } , /« ta* mimat tokM taxt buffor */ 
•cursor i /* otraor for uA«b t«xt •/ 
static wilfMd Abort 

mvIImm , /• to daisy- li** awhsr ls c x— oa fclnq «/ 
ccouat v /' im t iMtia; cwut -/ 

■utlc void 

< ) 

/- oats tao 




▼old 
l»tt 

caax -tsxt 

/* lBltla2.li 



J /* iait_« 

static void 
loxlcal_orror ( ) 



•utlc void 



scos tte curnit ULu <ifX t^flae- Asv* 
< f l»_it_Xl»,_o« < ) ) 



ls>_ariat mm* mm mm 

( -tofc_»aso.tofc_taxt-%»,%*\a" 
•yatoatr ( «*>*._» ■■ ■ ) , 
syotostr < «ofc_toxt ) 



-5 

. .100 
101" 
„102" 
103 
-_J04' 
~1« 
_106 
107 
108" 
10* 
110 

lii 

112 

i»; 

114 

115 

lit 

118 

.J1* 
120 



> /• tz 

void 
•can < ) 

/• tjM 1 

I wall* ( l*_Bsot Hi 
It ( oaactc <- * • ) 

ootsoxt < ) / 
•la* if 

( MXtC >- ' A * 44 

•a* 1.4 



( ( sotsoact < ) , SOOttC ) >- 'A* 44 ; 
aoxtc >- 'a' 44 wnttc <- «x" It 
ante >- •©' 44 aoxtc <- | J 

•oxtc ~ ;_; It 

> 

if C 



1 ) 



•cursor <■ *\0* 



It < u*_t«xt >- 0_flr* 
I tak_Biat - tofc_toxt „• 
tofc_t*xt - MVUSTK i 



to*_aaa» - P ID ,- 
trac«_ta*oo( ), 



QJlastrosorvod ) 



tlM If ( 

{ curaer 



If ( cursor 

90 to toolosg ,- 
wall* ( < ootaoxt ( ) 
{ •cursor*-* - aoxtc 
if ( cursor 

•oto tooloag t 

J 

if ( soxtc — '\0' ) 



- 1 ) 
tc > I- «\0' 44 

1 ) 



•V } 



/♦UCSC*/- la tarsal arrox : us tarsia* tod atriag" 



721 
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Copyright 1989 

LJbgic Modeling' Systems- 



SOURCE PROGRAM 

shellswm/Hscan. c 



S/23/89 
4:42:23 pm 



PAOE# 

2/32 



LINE t 



SOURCE TEXT 



121 

122' 

124; 



__12* 
_130 
._13l 
_132" 

133 
"134" 

135 

j37.: 

_138 
_ 139" 
Il40 
-I 141 

142 

_143_ 

144 

145" 
_146 
147 
148" 
Jl49 
_150" 

I51~ 

152' 

_IS3" 

_1S4 

—155 
_1*6 
_157 
. IS* 

_j59 

160 

~l6f 
_l62 
- 1*3. 

164 
Z 163 
166 
"167 
Zl68" 
_169 
170 

171 
_172 

173 

174" 

175 

176 

177" 

178 

179 

ISO 

181 

182 

183 

184 

US 

186 

187 

188 

189" 

190 

191 

192 

193 

194 

195 
196 
197 
198 
199 
200 
201" 
202 
203 
204 
205 



"207 
208 
209 
210 
211 
212 
213" 
214" 
215 
216 
217 
218' 
219 
220 
221 



if ( 

9«tMXt < ) 



1 



— 'V ) 
•cursor • *\o* .- 
tofc.aaaw - P_STH_ 
tot_Uxt - «trto4T» ( to 

tX«C«_tOfc«B( } , 



•lao if { Mxtc — ■-• > 



If ( cursor - tofcao — KIOTOKU3* - I ) 
9oto toolooo : 

vail* ( { 9«t*«t ( » * aaxtc J 1- '\0' aaxtc f- i 
t •cur«ar^ - mtc „• ' 

90 to tooloaq „■ 

It ( Mxte — *\0« j 

( 1 , 

/«LKSC*/~lat*ra*l trior: uataniMtad atrlag- 



) - 



{ 



if t 

90 to tooioag „■ 
j aat^ext ( ) . 

) 

Wfell* C MXtC — *-* ) 

■cursor - *\0* , 
tofc.aaaw - *_STK_ , 

- »txto*y» f 

C) .• 



if ( Mxtc >- »0» 



HkUt 

( < «*t*«xt < ) , Mxtc > >• u M«xte <- «z» 

a*x«c >- fc*. ante <- -x- |i 

MXtC >- "O" fct MXtC <- { 
MXtC — |{ 




vail* ( fHatxt ( ) . mrnxzc 1- »\o- &t a«xtc t- '\ a ' ) 
'CTIXMr - •\o > y 




J t- ■!■ II 



If { MXfcC — J 
OOtMXt { ) . 

•la* 



224 

225 

226 

227 

228 

229 

230 ! 

231 

232 

233 

234 

23S 

236 

237 

238 

239 

240 



( 1 

*lKSC*/-iBt«rD«l « 

, 1 ' 

•la* 

I « WltCb ( MXtC ) 

{ cue • , • : 



C«M • ( « 

tofc.aaa* - T lp . 

br*.X 4 
c«a« *)• 

tok_a«a* - T rp . 

braaJt .- 
cast • • 

fcok_aaM - T_co .• 
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.Copyright 1989 - 
Ebgic Modeling^Systems 



SOURCE PROGRAM 

shellswm/Hscan.c 



5/23/89 



4:42:23 pm 



PACE # 

3/33 



SOURCE TEXT 




341 

342" 
143 

y*4 

M5 
346" 
347 
348 
349 
350 
351 
352 
353 
354 
355" 
356 
357 
358 
359 
360 



tok_»«M - dtd or rxxx . 
tx*ce_to*.«a < ) ,~ 
ratura .■ 

toolODq : 

< void > «prlDtf ( m 

toJt«o f SHOWTOKLEN 1 - '\0' . 
lM_MTX9X 

< 1 , 

/*LKSC*/-tok«n too Ion*: %«. . . (sust b* loss than %s ch*r*ct«rs)" 

, tO*«D , 

) * 

tfA_D«M - EKD_or_n xx ; 

) /■ **•» */ 
/* «ad of acamtr tor VOL •/ 
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ighri?89£ 



;ems" 



SOURCE PROGRAM 

shelIswm/Pr_mdlr.c 



5/23/89 
4t42:23 pm 



page # 

1/34 



~ *ecs_xD« n.mir.e m 3.a, s/»/8» *t i5i24:00 



SOURCE TEXT 



• ira«r wkxte devzc 
t lacluda <.tdlo.fa> 



■ laclud* <Mt^.k> 
I laelud* 'ccMo.k* 
t include -HMBL-h- 

# l»£lud* «tXl»9S.*L> 

i lDclucte -stxDg.b" 

f iaeiud* 'IpiIM.k' 

f lacluda 'tiNi.h' 

f includ* "■coB«t.h- 

I laelud* -d*rlc*.h- 

txtaxo ▼old 

iBtt.ieaiMr ( j , /• se, 
lalt_coa*tralMx- < ) , / 
plait ( > , /• fuM 
l»lt ( ) , 

lalt._t**_d*»io« ( > 
tr—_tLbm < ) , 



Initializer 

itxiUtr lnltl*lix«r »/ 



extern »txuet <coMmia C > . /* *e* constr alatr •/ 

•xtern struct derlc* < ) .- /* *ne derice generator • 

•xt*rn tree p«xm ( ) i /* %*m Mint -/ 
• Ifdef WRITE DCVICX 



_3* 
_39 
_40 




I •ndlf HKITC.OCVZCr 
3»p_buf btck«Mi_jwp , 



▼1* exroxO -/ 




_ioo" 

101" 
102' 
.7103 
104 
.105 
106" 
10? 
108 
109 
110" 
111 
112 
113 
114 

115 

m 

.118" 
J19" 
120" 



/•LKSC*/-ld«i«tiri«x or j 



/•XMSC*/"tlelsg »p«-iric«tlOB ixp»=t«d- 



ess* 13 : 

/*iwcv"ti»iig speciricatloa expected after 

bxMk 

cue 14 : 

ClM 20 : 

cut 21 : 

cite 28 : 

ess* 32 : 

ess* 33 t 



/»WS6»/"lat«*tl « 
e«— 15 t 



i m pos sible syntax error" 
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Cppyright 1989 

— •••irigSyst^ 



SOURCE PROGRAM 

shellswm/Pr_jrndlr.c 



S/23/S9 
4:42:23 pm 



PAGE* 

2/35 



LINE * 



SOURCE TEXT 



l attar IdaatiCiar- 



e<M 17 : 



attar pto MM ll*t" 



aCtar iaiti*lir»tlo» liit* 



__JI59. 



CD**! 



Zi« 



»•/■•<• awynart attar idaatitl.r- 




179 



i9i 

192 
l«9 

1*4" 

195 
19< 
197 
19»~ 

IS 

"201 
202 
203 



_209 
, 210 
_2lf 

- 213. 
214, 

Z&€ 

216 
217" 
21 » 
219 
220 
221" 



/"IHWSVidaatiriar or alaaad i iUii •■■«. lad tftu 




Oaxault 
sVlataxaal . 



iaj_»arr«r 

( 1 , 

/ < *Utt6V > *7*tax arxor: 




■tatic void 

lBlt_«H»L ( 

. 228' /"laitiiUil 

229. t lait_tfc« ( ) 

230. lnlt_tb* tfavlea 

231 pi.it ( J , 

232 lBlt_aeaaaar < 
233. iait_cesatralaar < ) 

235 1 '* iJ,tt - ML ^ 

236 at a tic void 

237 abow_*tat« { T ) 
txaa T 

239 { ± t 

240 < la_Bl_fla«_op < 



> If 
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.Copyright 19S9 _ 
Lfogic Moideling/Systems 



SOURCE PROGRAM 

shelIswm/Pr_mdlr. c 



S/23/89 
4:42:23 pm 



PAGE* 

3/36 



2-41. 

_242 
_243 
_244 
-245 
_246 
_247 
_24«" 
-.249 
_250 
2S1 
1232"" 

253" 

_254 
255 
1254" 
257 
_I258 
259 
_260 
„2£1 
.262" 
_2£3 
_264 
265 
266' 
_l267 
__26t 
_269 
_270_ 
—271 
_272 
_273 
_274 
_ 275 
_276 
_277 
_278 
_279 
_2»" 

_2*2; 

T2« 
2*4 

_2B5 

-2ao 

_287 
_.2M 
„2S9 
2*T 

_ 291 

-292' 
_.. 293 
294 

_295 

_296" 

297; 

_29« 
299 

__300" 
_301 

-.302: 

„303 
_304 

-305 
_3©o 
„307 
_30* 

309 
.. 310" 
. 311 
__312 

313 
11374" 
.JJ5J 



l»_Bp_Ilag_©a { ) 
la ■* Hag ob ( ) 
l*_«t_ri«g_on ( ) 



SOURCE TEXT 



) 

* <»©id ) l«_priat_»aa*«g« ( "Xa" > 

-.d ) lB_prlat_Maaag« ( -%d aoda* in t*a AST\a- , T 



) /* »*©v.*tat» */ 

•tttic ▼old 
Int all ( ) . 
( £x«*_«a* < ) 



•Xxtz— 7 > . 
tiMfm ( } .- 
J /* tXW^tOX ♦/ 

▼old 

{ .loagjap ( »aekBBd_3taap 
«truct davlea • 

feacfcaad_paaa < 



atrwst davlca -d«rrlca 
it c aavja* ( J«ck.«ij. 
1 tra«_«ax < ) / 
xatura MULL t 

I 

it ( ia*_.Mi_tiag_oB c i ) 

( wid ) Xa_j>rlat_M«M 
lalt_lHBL ( aourea ) 
AST - para* < j „■ 
if ( i«_aarxor» ( ) ) 

{ •tXtXM ( ) y 

txaatxaa { ) . 
xatura MULL .- 

) 

« < 2»__»p_«ag_oa < > ) 

{ It ( 0«_«l_tlag_on < } ) 

( wld } lauprlat.aaaaaga ( 
pxlattraa { act > ,• 

It ( l»_l»_tlag_on ( ) ) 

K It ( I»_ll_tlag_OD ( , || l»_a-p_flag 
i *©ld J lM_prlat_a«saaa* ( -\b" j 



trata, vrlta) 



C •»»* 



I 

It 



Ilag_©n { ) ) 



C { «it - coutralB ( AST J j t- KULL hi. 

< — - « i?-"*-tXag_©a < ) ? < aaov_a«ata < AST > 
Ifdaf VKITE_DCVXC£ 

I l*_ac_fl«g_oB < ) ? ( dMpjoww grouad 

< *f="?=5^*2- oa < 1 7 * *>rl»t_»*P { AST ) 
•aoiz wieiTi:_ocvjcE 

< *»lct - gaa ( <Wr ) ) j- KULL 
ltdaf «ITT_DCVTCt 



1 ) : 1 ) *k 

( dar , AST ) , 1 } 
. 1 ) : 1 ) 4* 
, 1 1 : 1 ) 44 



T l»_lw_*l.,_OB (111 

vxita_darlca ( atdout , 



f aadlf MtXTE.SCVXCZ 




I 



731 



5,353,243 



732 



.Copyright 1989 >■ Z"; 


SOURCE FROGRAM 

sheUsvvm/extract_dev.c 


DATE 5/23/89 


PAGE 0 


TIME 4i42:23 pm 


1/37 




UNE 0 


SOURCE TEXT 







• iaclude <atdlo.k> 

I d*tiM but.sxze xoa«o /*> "initial buffer «1m •/ 

I def 1»« BUF_XHC* 5120 /* buftox iiu laCTIMBt */ 



«Uri caax *1b_mUoc ( } 



lo_reaXloc ( ) ; 
tbe expandis? buffer 



IS" 
3 0" 



atatlc ck*x «tbe_buf . 

uaclgMd loo? bur lea /* "tbe <rurr*nt buffer leogth */ 
uul9Md loa? bul_alre .- /» tM curtit bsxImum butlax ltBfU •/ 

at* tic void 
i»lt buf ( ) 

( buf l«n - 0 t 
tfc«_buf - lojaeXioc ( sur SIZE ) 

It { tWbut — MVLL ) 
I ✓» MpMt «ixer •/ 
buf_*ijt.e - 0 . 



t>ut *±Tm - aor_sirr , 
) /* iait_b»if v 

static void 

extead_buf < J 

I It ( bul_iiu — O ) 



67 



"74 

31 



ir*< b taa - to»ir~ - muix j 
I /» Mfort oxxox */ 



touf.aisa war mat , 



■Utic void 
prlst_etx < a ) 



< a ) 

huf.lN >- buf_alxe 

bux_«lre — O ) 
rvturi / 
( void ) atrcpy ( tbajbuf * buf 
buf_le« -h- a m .■ 
/* **lat_ofcr ■•/ 



»t*tlc void 
priBt_Bwai ( » > 
loag a t 

I uoai oa ed abort, lu „■ 
coax a I la J t 

/• 

( void > ottiitf : c * 

(char ttxaj, 
uaalaoed abort 1.- 
lo»? o. 



9Nd ) ( buf_«lxe 4- ] 




*\0« 



tlllj 
1-1 0. 

if to— o> 
tU)-o', 
olao 
|vhlle<o) 
lt| 1|*OU04*0' , 
O/-10. 

— 1. 

(veld > atrcpy ( s, t+l> .• 



12 < In + 



buf_loa >- buf^aire 
_ C ) t 
buf_*l*e — o ) 



'•9- * t » 4 



{ void ) atrcpy I tbe_bvf 
buf_lea — loa i 
I /"* prlat_a*ai ♦/ 

static void 
prlat_flt { f ) 
float t i 

( ttoalooad abort loa t 
char a ( 3C ) / 
( void ) aprlatr 
loa - atrlea < » > , 

it ( loa + buf_len >- buf size > 

extoad_bul ( ) { 
If ( buf_aize — 0 ) 

retura s 
( void ) atrcpy { tba 
buf_len — Imn f 

) /• priet_tit */ 

static cbax '* 
dev_of ( type ) 

uaslosed abort type .■ 
{ switch ( typo J 
{ caso PUBLIC : 

rtturo "public" 
caao PRIVATE : 

return -private" 
default : 



static char • 
clocfc_of ( typo ) 
uaslosed short typo 
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togic :Mbdeling Systems 



SOURCE PROGRAM 

shellswm/extract-dev.c 



5/23/89 
4:42:23 pro 



PAGE 0 

2/38 



121 j T 

1231 



•witch < 

( CAM _. 

xoturo -i»t*r»*l- , 
MM EXT1 i 

xmtMxm -«xt«r»*l_clock 0 - 



dtftttlt 



Hi] 1 /* oOoca^O- •/ 

atatlc char * 
*tat*_c-r ( typo i 
u»aioa>od aaort try* 
{ avltch ( typo 1 
{ cm NONE : 

ratura "bom 



xotura "low* „■ 
CAM KICK : 

i*turi -hloh- 
caao VALXP x 

xotura -Talid* 
caa* riOAT : 

rttum -float- 
caa- AWT : 



dalauit 



) /* lUU.oJ V 

atatlc caax * 
cl.aa_of | typo , lu. 
uaalgaotf .tort typo 
uaaloaod chart. foxata 
t mtct ( typo > 
I caa* evju. : 

•oval 



•witch ( lo 



»a_fall- 



1 /* €l«M.«f ■*/ 

atatlc coax • 

ori— _of < typ- ) 

uaaloaod rtort typo „- 
( witch ( typo 1 

f caa* B_MtrvE i 




I /• drlro_ef »y 



static uBal9*_ _ w 
*ott_dxi»o_©f ( ral 



w2 . 
v3 , 
w« / 
( xotura 

( »al & S 7 wo : o j + 
( ▼al 6 4 > w3 : 0 ) * 
< -ral * 3 ? w2 r 0 ) ■+ 
( -»al fc 1 ? wi : o ) . 
) ✓* oort_dxlTo_pf */ 

Jtatic catr • 

char •oa«o*T* * 

t ft* tic char *atr r but t 1034 ] , e ( 2 ] 

while ( -«tx f- } 
If 

( *atx >- ** «atx <- 
*»tr >- *a' a* «atx <- 
•atr >• 'O 1 a* «atx <- 
•otr — M -atr — 

) 

•¥ 

•la* 



if < «atr — *\o* j 

roturo aao* { 
c [ 1 ) - *\0' . 
( ▼old ) atxcpy ( but , •■- ) .• 
lor { atr - bwm ««tr »- '\0' 
( "C - »atx ; 

( »oid ) atreat ( but , c ) 
if ( - c — «V ) 

old ) atrcat ( but , c 



J 

< »old j atrcat 
ittuxD but i 
/• pl»_.aa>a */ 



( but 



) i 



atatlc uaaloaod abort 
«ooB_pin ( pls.tablo , 
f>XN_srac •pla_tablc 
uaaloaod abort 1 
t cbar *a«M . 
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Logic Modeling^Systems " 



SOURCE PROGRAM 

shellswm/extract_dev.c 



5/23/99 
4i42:2J pro 



PACE # 

3/39 



LINE * 



SOURCE TEXT 



_ 241 

242" 

243 

_244 

245, 

246 

247 

_249" 
_249 

. ..251" 

_2s; 

_253 
„ 254 

...-2SS 
. . . 256 
257 

„2»" 

„ 259 
260 

__26l" 

.243 
.2*4' 

12*<" 

267 
.266" 
-269" 
2TO 
271 
"272' 
273 
274' 
275. 
.276" 
.277 
278 
279 
2*0" 
211" 



. - pl._t*i»A- f 1 J 
dlx - pla_ta*la> f 1 J 

< 1— ) 




<itx*ctlo» — dtr 41, 
t 1 J . P 1d_— , j 



static void 

9*t_*ora_plaa < pia_**l 
PXN_$Prc •pi^ukit 

" «rt l , p: 



< 



■«m - pla_tatol« pl»_* 
dlx - pin taala 111- direct 
tor < -~1 y 1 < alac .• ) 

III. dlMetloa — dlr i 
( pla„t«tol« III. pla_» 



ptlit_atr 
pxl*t_atx 



atatlc 
*B_d*lay 
PXN.SPBC 
uulatatf 



P ia« , i , 3 j 
pi ma ; 

i»ort 1,1/ 

11 , 31 , pla , a tat* 
pla - piM ( 1 ) . aalay taala ( 3 ) 
•tat* - plaa { 1 ) . <4*i*y_ t*bA« { 3 

tor < 11 - 0 , n < l . *+ll ) 

It ( plaa | U ] . dlxoctloa — OCT | | plaa [ 11 ) 
*— * « - O « < pia* l 11 J 



ir 



- dixactloa 10 ) 

d*lay_cat j ~jj ) 



_ 291 
.292 
.293 
294" 
295 
-296 
-297 
-291 
_299 
_300~ 
.301 



303 
304 

305 
306 
307 

_30T 
309" 
310 
311" 
-_312" 
313' 
314 
315 
316" 

.317 
. .3W 
319 

3»~: 

. 321 
.322 

... 323 
324" 
.325 
_326 
327 
32*" 
329 
330 

.331" 
332 
333 
334 

_335 

338 

339 
340 
341 

342 

343 

344" 

345 

346 

347 

34* 

349 

350 

351 

352 

353 

354 

355 

356 

357 

35* 

359 

360 



( Pl« — Pi** I 11 I . dolay^tabla I 33 1 • ala 
atata — plu | 11 ] . <*al«y_t*tol. I 33 ] .a: 



laor_*t*t* 



lor ( 33 



33 < 3 . ~33 ) 



( pla — plaa C 
•tat* — plaa 



1 J . daiay_taai* I 33 J • «l»or_plB it 
II]. dola T _t**la | 3j J 



I /• 



udalay V 



dalay 



aUtlc void 
do_to_dolay { pi a 
PZN.SPCc -pla , 
TIK1WC_*PCC »d*lay , 
"X-W'-M" 'ajtyaa .- 
I prlat_atx ( -to • ) 4 

prlat_atr < tut* of < dalay -> aa3or_atata > ) 
P*lat_«tr (•«•>,- 

P*lat_at* < pla.aaa* ( pla -> plB_aaa» j j 
prlat_atr ( -)-- ) 

prlat.tlt ( ( float ) wtyaa I dolay -> atya_ladax } 
prlat atr <",•), 

prlat_flt ( < float > atyaa t dalay -> artya.ladax J 
prlat_atx <-,-), 

pxiat_flt ( < float } atyaa ( dalay -> »tya ladaac } 
prlat.atx ( -\a» ) . 
) /* d©_*o_d*l*y -/ 

•tatlc void 
9Bt_aora_to_dal«ya 
PIK_*PtC *plaa t 
uaal^aad abort 1 , 
HIK_TTP_KXX *atyw 



C plaa , 1 
pla_cat , 



Pl» 

pla - plaa t 1 ] . 
•t«ta - plaa ( 1 ) . 
' — ( ♦♦3 * 1 < plaa 



If 



pla_eat , 3 , atyaa j 



t J 1 • 
Ala ( j J 
daley__c«t 



_pla . 
al»or_at«ta 

♦+3 > 



Pl» — plaa (11. d*lay_ taala [ 3 J . 
atata — plaa (11. d«lay_tabla ( 3 j 



do_to_dalay ( plaa * 1 , plaa ( 1 ] 
« < / 1 < pla cat -»-H > 

If < plaa ( 1 ] . dUroetlaa — OCT | | plaa ( 1 ] 
for { 3 - 0 .- 3 < plaa (11. **lay_cat ,- 



■laor_pia 44 

•r. 



dlroctloa — xo ) 



tt 



< pla — plaa (11- dolay_tabla { 
atata — plaa ( 1 1 . ------ 



3 J . alaor^pla t,h 
( 3 J • alar 



do_to_dalay ( plaa • 
a»t_*oxo_to_dalay* •/ 



plaa r 1 J . dalay_tablo - 



ckar • 

ox tr ae t_davle* 

ncrxci:_spec •» 
( aa«l 9 aad aa. 



PXK_$rec «pia 
TXMXMC_Srac -dalay „ 
doublo darlca ial - -1 
II ( davlc* — NUUL j 



lalt.bur ( ) . 
prlat_»tr ( «d*vlco_i 

prlat_atr ( pla.aaaw < dovlca -> davlc* aa 
prlnt^atr { -\*d«vlc« uaaoa - J ; 
prlat_«tx ( d«v_of < davlc* ->-d*vico typ* ) 
1« ( dwica -> aodtltr iaa »- MU11 )~ 
{ prlBt_atx ( -\aawd*l*r aaa* - ) 

prlat_atr ( davlc* -> aodal*r_oaaa ) , 



) J 



} 

print_atr { 



-\aclock_typ* - ) , 

clocfc_of < d»vlc* -> cloclt_typ* ) 
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SOURCE PROGRAM 

shellswm/extrac t_de v. c 


DATE . 5/23/89 


page # 

4/40 


™E 4:42:23 pra 


LINE # 


SOURCE TEXT 



362 

363 

~36T 

369[ 
370 

;3?i_, 

372 
373_ 
374 H 
3751 

~37* _ 
377" 1 

~37« 



I p*i»t_«it ( t f* 

- ( • 



I pxiat_flt ( ( 
prl»t_atr ( - 



OMt > tectct -> clock_paricxU / 1000 ) v 



3*0 

l3»r 

3A3 
_3#4~ 

_3«7 

_M9 
_39CT 
_39p 

_393_ 

_395 



_3?7_ 



401 
■402 
403 
404 

__.4«r 

407 
_40« 
_4Q9 
410' 
„4J1. 
_412_ 
_«JJC 
414 

415" 

416 

417 
41* 
41 1" 

_420 

_421 

_ 423 
424 

_425. 

_*27 
— *2S 
_-429 
_430 
_j»3f 
„432 
_433 
„434~ 

— ^Ih 

_43*T 
_437 
_43« 
_439 
.440 
-Ml 
_442 

444 1 
~445 

_447 

44*; 

^449 

_430" 

~*3i: 

_4S2_ 
-433 
,454 

456^ 
-457 
_4» 
-43*" 

460 

461 
"462' 
jl63 

464 

~4«5" 
.466 

467" 

46«' 

469 

470 

471 

472 

473 

474 

475^ 

476^ 

477 

479 



if ( da-rloa -> docfc_por*od2 — -1 l 

prl»t_atx ( ■l»ri»i«rf\»- > f 
•1M IX C <Wrlca -> O*ct_pulod2 » 10O0O00 0 ) 

( pri»t_flt ( ( flMt j d^lc* -> clock_pariod2 / 1000000 ) 
prlat_«tx { - as\a- j .- 

} 

{ priat_flt ( < flMt > oawlea -> elock_parlod2 / 1000 ) .• 
prlnt_«t_r < • aS\a- ) 

] 

IS ( Otfiet -> ultra faat ) 

prlat_atr ( -ultra I«tt\i* ) .- 
if ( oavlca -> dU_tl* enact ) 

print «tr ( a o'laal>la~tlatta)3_cnack.la*\B" ) ; 
if ( davlca -> iib.tlBjnMVt > 

priat_atx < •la*lolt_*laaa9joaaauroaaat\B a ) t 
ir < tftrtci -> rap a rt alas > 

pxiat_*tr < 'i tpa rt ViMtot jatUy* on\a- ) .- 
•laa 

pri«t_atr ( -xoport ■1a«1ag_dal«T« of f\»- ) 
If ( dwlet -> raport loac ) 

print_atr ( " want lo_a*ora_caaaoa« on\n" ) . 

for ( i - 0 . Oa<rlc»_Xal 1 w*. 1 < oaTlca -> pin cat , 

if { oovlea -> pla.tatOo (11. olfaction — OUT ) 
oaricn_lal - 

{ float > aoffc drtw_of 

< oarlca -> pla_ta»Xa [II. *_<Xri»»_low , 



) - 




if ( davlea_xal — -1 | 

oawiea_Xal - o.s ■ 
pxiat_atr ( 'tacto 
pxiat_flt ( < float: > 
priat_ntx < ',nu- ) { 

prlat_f it < t float. ) oavlc* ~> rat* / 1000 
priat.atr < *,Tltn-- ) , 
pxlat_flt ( < float 1 oavie* -> vita / 1OO0 > ,• 
print_atx ( -/rio— J 

P'i»t_«t < C float l oavica -> via / 1000 ) . 
prlat_atr ( - ,V11-- ) 

pxiat_f it ^ | float ) tfavica -> w±l f 1000 ) . 
priat_atr { ■ ,Y*a-- > 

prlnt_fit ( { float ) 6m w < U* -> -raa / 1000 } .• 
pxiat_atr f " f v«l-- ) 

pxlat_flt < ( float ) oawlea -> »al / 1000 ) t 
priat_atr ( -,xil— ) j 
pxlat.fit c «a^iea_lal / a | / 
P*iat_atr < -,li*-- j j 
pri»t_fit < 4^ic_i«i / 
prl»t_atx { -,lal— ) t 
pxiat.flt < o«viea_IaX ) / 



pxi4t_at«- { -,!«*— . 
pxiat_flt ( oavioa lal } 
prlat_atr ( «\»« ) 



if ( oacrloa -> flva_atata_aaaol» > 



. r _ , o«nn.Mpu_UBt - ) t 

prlat_flt | t float ) oavioa -> Zl-ra_atata_aaopla / 1000 ) . 
j priat^atr < -\a- ) 

' wfcat about twiuu ■ a| 1»? >/ 
if ( oovlca -> aatup tlaa t- -l j 

f priat_atr ( •oovlca_aataa> tlaw • ) .- 

prlat_flt { ( float ) oarrlc* -> oatnp.tioa / 1000 j 
priat_«tr { *\a» j 

if < oarleo -> aold.tioa »- -i ) 

i prlat_atx ( -ovrlca_aold_«lo« - ) . 

prlat_flt ( | float i «avico -> hold.tlaa / 1000 > , 
t priat_atr < «\a- ) , 

for ( i -'o f i < tfavioa -> pia_eat . **± ) 
I pin • oOTleo -> pla taola * 1 * 
if < pin -> airoetloa — IX i 
{ if < t oaoa ) 

pri»t_atr ( "ia_pia\a" j 
1 1 f 




» C pl» -> Pin_ 



< pia_aa 

< ) 

_ ! < pla_aaaa C pi» -> pln_ataa>ax 

if ( ra m i - pla -> pla_cla«a i- DATA ) 
i prlat_atr c m s m I * 
priat_atr 

( claaa_of ( a>la -> pla.daas , pla -> clk_fo 

1 

if ( pin 

prlnt_atr . 
priat_atr ( *\a- 



for { 1 - 0 . i < oarlca -> pla cat 
i pin - Oarlca -> pla_taolo *~l - 
if ( pla -> olractlaa — OCT > 
{ if ( ! aoaa j 
1 prln t_atr ( 



lat ) 



- tkoapallva- } 



3 - 



pla -> pla_a 



priat_atr ( pin m 
print_atr <---). 
pri»t_atr < pla.aaoa f pla -> plo 
it ( cobbm - pla -> faada back. ) 

priat_atr ( - : t aadbact" ) 
if < pla -> pulla4_up j 

priat_atr < coaoa "> -,pull_up- 
ala« If < pla -> pullad.down ) 



) ] . 



1 :pull_up- ) 
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LINE # 


SOURCE TEXT 







} 



1 



489 

_49D 

_493." 



501. 

502 

SQ3" 
_504 

— 3< ^-i 
50T 



fox < 1 - 0 s 1 < awkJi -> pi* eat „• 
I pl» - dtfin -> aM ajfcalala * 1 .- 

I p*4a*_««* < -lo_pla\a- J ; 



42f. 



517. 

518 

51 1 

520 

521" 

S23 H 

524. 

525 

526 

527; 

_«« 
529' 

531 

_53i: 

_5J3 
534 

_ 536 H 

__537 

_5M 

-539 

-540" 

_54l" 

.542 

_543_ 

544 

545 

546 
'"'547 
l54«~ 
_549" 
_550~ 

551 
"552" 

553" 

554, 
"5551 
"556 

557' 

55* 

559 
"560" 

56V 
.562 

563 

564 
"565 
"566 

;s67" 

56*" 

'569 
57©" 
571" 
"572" 
"573" 
574 
575* 
57* 
577 
571 
579" 



" 581' 
"582" 
583 
584 
"585" 
586 
587 
588" 
589 
590 
591" 
592 
593 
"594 
595 
596" 
597 
598" 
599" 
600" 




t pirn -> ; 

( terlm -> mltrt.lMC 7 ■HJMtXVE : M DUrvT ) «.& 
Pin -> XaB*_cpc_<lrl<<Ni I- NO_MXV£ 

I priat_atr ( r r ? - , iaat_cyelo— : Mut cycla-* ) 
prlat_atr c 4*lva_of ( pl» -> laat_crc_drlvo ) j „• 



' 1 .- 



priat_atr C 
prlat.flt 

< ( flott 1 •oft_<3xl-r« of 
( pla -> a_jdrlva_lov 
206 , 



7 MU-" s -till— ) 



J 



prlat_«tr ( -,11a-" > / 
pslat_flt 

{ ( float | aoft_<srl*a_of 
( pis -> a_dxiva_al , 
100 , 
5O0 , 

iao« , 

2006 
> / 3«0* 

) J 

if ( pin -> pmllad_taj» l 
priat_atr < -.p«ai_*p- j ,• 

•lM If ( Pi* ~> pMllOd_«OMB ) 

priat_atr < -,pall_4oaiB- > . 
■-- < "\»" ) - 



tax ( 1 - o , i < dtrlM -> pla_«at . "»-»l ) 
i pia - terio* -> pla_«aaj.o * i , 
if ( pla -> dixoctao* — mm > 

1 if ( t OOOB _pl» C -> piB t»bl» , i } ) 

{ pxl*t_»t_r ( - powr jU - ) 

priat_atr < pu.mm t pi» "> FlB.MM } ) <( 
prlat_atx f — • j. , 

pr*»*_4tt* C pla.aaao c pla -> pla„aiartiiT ) j j 

*rw_rUmM. < «tvlo* -> pla_ta»la , i , dovlea -> pla eat > 
_at* f -\»- } i 



I 



i* i . 

i if ( I ao*a_pta c daviea -> pia.taal* , i ) > 
{ priat_afcr f -fKiaafl jii - ) ; 

prlafc_afcr f pla_aosa <. pla -> pia_aaa» ) ) 
prl»t_atx < — " ) 

prlat_atr < pla_awaa* < pla -> pla_i iaabor ) > , 
*etjaoro_piaa { aawleo -> pla.taolo , 1 . dor lea -> pi a eat ) 
prl.t_.tr { -\a- ) i ~ 



» 



•laa if ( pla -> dimctlM — MC ) 

t if Cl aooa_jpla { owvlea -> pi» taoia , i j ) 
{ priat_atr < »ac_pta - ) .■ 

priat.atr < pla.aaaw ( pla -> pln_aaa« ) ) / 
print *tr c J i 

priat_atr c pia_aaao ( pla -> plB_auat>ar ) > 



prlat 



■or«_plas c dovlca -> pla_tabAa . i , dt»lt:. -> p i B ent , 
-«»tr f "\a- > . ~ 



J 



print atx ( ■ pactaoa_»aap iaaj^a" j 
for { 1 - o , 1 < tfavlco -> pla_cat ^ **i > 
{ pin - <torica -> pla eabla -» 1 , 
if ( pla -> airoctloa I- BMNC > 

I priat_atx < pla.aaao < pla -> pla.au 
prlat_atr < > f 

priat_ra { ( Xaav > 1 ) . 
] prlat_atr ( «\a- J . 

J 

Priat_atr ( -adaptar.Moppt^axa" ) . 
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6/42 



601. 

603 
~60* 
.605" 
606 
"607" 

ZZ609Z 

f 610 

6ir 

~6u: 



~6l< 
61?_ 
_6ia_. 
_J&19_ 
_620 
1621" 

-623 
_624 
-625. 
__626 
_627 
_62S 
_629 
_630* 
_63T 
_632 
_633" 
_634 
^635" 
"636^ 
637" 



_639 
640 
641. 

— f 42 
_6jO 
_6*4 
1*45 

I*i6j 

_647 



650" 
651"" 

653 

65* 



>56~ 
_>57 

_65» 
Z>60 

Z>6i; 

~663" 
664 -1 
~665_ 
~666~ 
~667 J 



670~ 

_673: 
674 H 
~675_ 
676" 
677" 
_67S 
—679 
6*0" 

6»r 

6K 
6*3 
6*4 



1 - o , 

for < i - 0 / 1 < oovlca -> pia_cat * 
{ pin - dnln -> ptn taolo * 1 
1C ( pla -> dlxtctloi i- monz ) 
I prlat.aua < < loao ) 1 > 
prlat_atr ( ) * 

prlat.maa < < leao ) 1 ) , 
it < pla -> trae*_4olay > 

I priat.atx ( " : tr«c*_<S«l*y- 
pr latent. < ( • 



SOURCE TEXT 



*raco_ooiay»- ) / 

float > pla -> «rac*_d«lay / 1O0O 



prlat_atr < -\a" ) „• 
12 ( pla -> pla_«ll«a 
3 - 1 



if < 3 ) 

I prlat_atr < 
fox < 



-pla_aa-*_»appla«AB- ) , 
' < *tnct -> pia_cat 



% _ — w « _ v HTtcw — ^ p; 
I pla - dirlc* -> plD tiDl* 



( pla -> dlxoetloa !• * 
PElat_atr t pia_aaaw < 
prl»t_*tr ( j .■ 

pr±at_atr ( pio_»*— ( 
pria*_atr < "\a- i j 



HOME 44 pla -> pla_«lla* 
* pla -> pla_allaa ) ) , 



pla -> pla.aaaw ) > 



tor ( 1 - 0 , i < 
{ if ( 1 — O > 
prlat_atr ( 
prlat_atr 
( pla_awaa 

{ dtvle* -> plo^tabl* 



♦♦1 ) 



•ialtlallxa\a- ) 



pla.i 



prlat^atr [ ) 4 

prlat_atr { Mrlct -> 
prlat_atr ( "\a- ) 4 



I prtmt «tr < 
pxiat_flt < 



*aa_oafault ) 
~oatault_oalay " ) s 
( float ) — — — 

__«t 
) 



o«Tlc« -> daf*ult_o*la T . aiaiaua / 1000 ) 



prlat.atr ( y f ' ~ ' ' ' *" w 

{ < > tevico -> oaf«ult_o«l*T . typical / looo ) 



priat~f it , 
pxiat_.tr C . 

priat_Xlt < ( float > o^rlca 
} priat_atr < *\»- ) .- 

for , _ 
( Pla 



i / 1000 ) 



Pla - <Wrlc« -> pia_tabla * i , 

if ( pla -> 4ir«ctloa — OCT i | pla -> dlractloa — 
' ( i - O , } < pla -> dolay cat ; *4i ) 

{ oolay - via -> dola- t ■ 

ix c 



pla -> <telay_t«blo j 
Joaa_o«lay ( oarlco -> pla table 

I tf ( I MM ) 

( prlat.atr ( »dalay\a- ) 

1 * 
prlat_atr < 
priat^atr ( 
prl»t_atr ( 
prlat_»tx 

C pi»_r 
( 

) 



xo ) 



«ta*«_of \ 'oolay -> aiaor_atata j 



pin_t_bla ( o-lay -> Mlaor^pla J , pia_aaa» 



) s 



priat_atx < •)\»» 
oo_to_oalay ( pla 
«t_Mora_to_oalaya 

( dorlco -> pla_tabl« 

«o»lco -> pincat , 



oalay , Oa-lc* -> Mty»_taola > 



) t 



-> i 



f 

rotura touf.alsa 7- t*t_buf : MUXL , 
I /• «xtraot_0«noo •/ 
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/* 9CG$_ZDi fm.dtr.c xov a»i. 

/* tWItlM : bp tlW ''JM 

I locludo 'dtTln.k' 
axt*n void l*i_Xro« ( ) 



«/34/«» *t 01)01:1* 

■V 



SOURCE TEXT 



s I »t*tlc -void 
T5J XX— _pln_t*l»lo ( d«Tic« ) 
itruct <W»le« *d«Ylc« ; 
/* 1tm« tb« pl» tobXo of ttt y 
I UUlfMd *boxt 1 

i< ( terlc* -> yl»_UU* — KUli ) 




»*«t.lc void 



for . 

{ bit* < , .„ 

ii ( bit* r- mull > " 

( void ) l»_froo < bit* > / 
bit* - terlcc -> Mq_taM* ( 1 ] . fb bit* / 
if < bit* >• MULL ) 

( void ) lM_txmm < bit* ) j 
bit* - dovlc* -> *oq_toblo C i 1 . po*t bit* 

if ( bit* i- mull ) 

( void ) im_txmm ( bit* } / 
bit* - «w1m -> *oq_tobXv 11). o«t_*tr / 
If ( bit* »- MULL ) 
( void ) ls_froo < 




*t*tlc void 
fro«_tlol»o_tablo 



static void 
r**_»tv»_t*blv < 
struct dovlev -dovleo .■ 
/■ tbo miM tjjp o*x t*blo of too «o**od dovleo */ 

I If ( dovloo — > «tT»_t*bl« I- MOLL ) 

•_fxov ( c eb*x • ) dovloo -> 




/• t* „ __ _ 

{ If < dovleo — 
nturn .• 

If ( dovlee -> dovloo mm t- MULL ) 

) iB.fm c dovleo -> dovloo i 



oolatod to by dovlee «/ 



if i 



__ . ) 

dovleo -> aodolox. 



frvo_plB_t*blo ( dovleo ) , 
froo_*eq_**ble ( dovleo ) ,- 
fjrov_tl»l»g_t*bl« ( dovloo ) 
froe_«tyo_t*blv ( dov' 
] void ) lo_Iroo < ( 
- •/ 
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LINE # 


SOURCE TEXT 







~46 



50. 

51 

_52 
_53 
54 
_55 
56 
157 
. 5* 

60 
61 



"64 
~65 

~66 
_«7 

_ 6s 

_70 
71 
_'2 
73 

""73 
* 76 
_77 



"92" 
I» 
94 
95" 
_*r 

97 

„9* 
_ 95 
100 
101" 
"102 
103 
104 
105 
106 
107 
106" 
109 

no 
ni 

112 
113 
114 
115 
116 
117 
11S 
119 
120 



«C5_IDi pxlst.c x«V 3.2, $/»/«» at 15:25i0fc 




lBClUde •CMIIII.f 

iacluda -skbi.. fc- 

lSClUde <*tXl*q*-k> 

include -atxwg.h- 

Isclude -Hpaxse.h- 

isclude -trees. h- 



static -raid 

pri»t_attr < attr ) 
struct pla «ttx *attx 
/• prists the puHd <tUiMa * 
1 switch ( attr -> um.IIh I 
{ C1M ID_ATTK : 

1» jrlst j s ssa ag e < *%*• 



aystoatr ( attr -> attr . id ) ) , 



{ cut C Ilk t 
CIN C_Ittl : 

le_prlat_sa aaae s 



caea C 111 s 

CtM C_I©h : 

3jtjprl»t j— ■ aee 
< - -%e- » 

qnepctt c «ttr -> attr 
stfcr -> attx - atr_«p«: 

J - 



eaae C_pull up s 
eaae C_pul2_dows i 
la jr i» t_ a a s ■ ■ as 
( -*» - »1«- , 

syetoatx e sttr -> sttr . cur_«) 
C «MlfMd lorn? } attr -> attx 
1 / 



_apic.cvt"tttr- >attr.cur_spec. cur ) ,• 



1 

eaae CYCU.SPBC 
l»_priat ami 
( -%a - %s- 




it.tr -> attr 



ie_n.a«: %d- 



P riat_att_r »/ 



atatic uaaort 
valof { mjm ) 
ayabol srs .- 

/• retuxas the lateesx value or the passed aystool 
{ uaaort val » 0 { 

char -»t_r » svstostx ( aysi ) „• 

do 

{ val 10 / 
val «atr 

1 

while ( «+*atx 
ratura val t 
} /* _»alof •/ 



atatic void 




I ;'«]*» pea. 



tree kid 
•witch ( 

{ caaa P_NUK 

i*_prlDt KMM^t ( "»«' 

breat .■ 
caaa HJLIST : 

kid* - kldcouat ( bits ) 
eea_aequeace < subtree ( 1 , bits ) } .- 
tor ( 1 - 2 4 1 <• kids .- ++1 ) 
{ Jjjjprlat —say ( " ,* ) 

i ( svbtxaa ( 1 , bits ) 



) ) 



) 

braak ,- 
case N_*EPEAT : 

kid - subtree < 2 , bits ) 

repeat - _val©r < textotsod 

ls_prlBt_MSsa«e ( -%dc* . 

oao_sequeacc ( kid ) ; 

i*j>rmt_MiM9» < -)" > „• 

break , 
case N_fTO3«ACJC : 

la ijrlst —sees 
( "•■<- . 

aystoatr ( textofaode 



( 1 . bits ) ) } 



( subtree ( 1 , bits } ) ) 



( 2 ♦ bits ) > 
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SOURCE PROGRAM 
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4i42:24 pm 



PACE # 

2/45 



USE » 



SOURCE TEXT 



.121. 

122 

12i 

3 : 

12» 
130 
_ 131 
_132 

133 

134 

135 

~i36 

, 137 
13* 

_w: 

140^ 

141" 

_142" 
_143 
144 

—Ui 

146 
147 
14* 

149 
—1$0 
_15f 
_1S2" 
_1S3 
_JS4 
_ 155 
_136 
_157 
_15*' 
_»39~ 
._160 
_1«1 
_1*2 
Zl*3 
_1*4~ 
_165 
_1*6~ 
_1«7" 



170" 

_I72. 
173 

_174" 
17S 
176 

. .177 
_17»~ 

- 

_1«0 
.1«2 



bzMk .- 
oofault : 

7 i . 



static void 
prlnt_ptB_»«i 
syatool »*— 



b*w in oaa_, 




/• prists tto y— a i 

( tojgiitjM my < - - > . 
prl»t jplt.MM ( Mq -> pis_; 
lajclat.iNHfi (■-"). 

( Mq -> bit* ) 



»t«tlc uaBort 
aooa_pl» < »1m 
struct »1m »p 



.its" 



»t«tl<r void 
— Jg- •at_a*ra_jl»a ( plia , 
---**■- struct plu <plu / 



191 
192 
193 



... 1*5 
196 
197 
_19» 
199 
~2O0Z 
201 
202' 
__203 
_204~ 
_205 
_206 
_207 



_210 
_.21I 
_212 

213 H 
_214 
_21S" 
721* 
217 
" 21» 
.219 
. 220 
221 



224 

.225. 
226 



229 
230" 
231 
"232' 
233 
234 
235" 
236 
237_ 
234 
239 
240 



MM - plM | i J 
Wfcll* < 1— ) 

it ( pin c 1 1 

— 1 , 



1 



- plM 111. MB 

t **1 4 1 < oowt i 
( PU* [II. aaav 
I lB_prlat ■■■■■■■ 
pxlat_pls_MM < | 



•Utle void 
pri»t_tl»la*| < Him , 
uuifMd lo«9 ala , 
{ tukort ccw - 0 
If < »1» I- -1 ) 
I lo_px l»t_—i 

I 

If < tff I- -1 ) 



*tp - 



-••typ % 5 - 
■ i - 1 i 

1 

1* < awe f- -1 J 
laj jrlBfc j BB asaoa 

> /* j»jci»t_ti»i»^ -y " ' " 

void 

print_oor < t ) 
xuct (tor *t ; 
prists tM NMtd dwlet -/ 



( float. ) ala / 1O0O ) 



{ float ) typ / iooo ) 



< float ) 



1 , 
1 . 

txaa air t 

syaBwl bob i 

struct tlalac *tlai , 

If 

( l»_a:i_flag_oa < 
i*_«p_ri*9 ob ( 
ia_a«_ri*9 on < 
l»_«t_fl«o_oa < 
UB_Bg_llB9_o« < 



) 

l»_prlat 
l»_pxi»t m 
print _pi B _»ao» 



If C t -> 



i >«ovlc«_aaBO - ) ; 

t -> do»_aa«a ) .- 

( "\»daTlca_usao» %s\»~ 

O »- NOLLS** ) 

o f "BOOtKr.aioa >«\a" 



syatostr ( t -> 
syBtostr < t -> 



o^-typ* ) ) . 
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SOURCE TEXT 



241 
. 2<2. 

243 
_ 244. 
—245 
~24* 
„247 

248 
"249 
_2S0 

25f 
„252' 

253 
Z2S4 

256^ 
1237 
_25S' 
_.2S9 
_260 

261 
.262' 
.263 
_264 
_265: 

266 

267 

_269 
„270" 
_Z71 



_ 273 
274 

1-275 
276 

_„.277 
278 

...279 
280 

_281 
. 282 
283 
284 

- 2851, 
2*6" 
287 

. 288' 

.289 

. 290 
291 
292 

-.293 
294 
295 
296 
297 
298 

_299 
300 

"301 
302* 
303~ 
304' 
305 
306 
307"" 
308 
309" 
310~ 

3ir 

312 

313 

314 

315 

316 

317 

318" 

319 

320" 

321' 

322 

323 

324 

325 

326 

327 

328 

329 

330 

331 
... 332 

333 

334 

335. 

3* 

337 

338 

339 

340' 
. 341' 

342 
343 
344 
345 
346 
347 
348" 
349' 
350 
331 
352 
353 
354 
355 
356 
357 
358 
359 
360 



cloca_typ« %*\a" , ayatoatx ( t -> clk_typ« j ) 



la_prlnt M**i9« ( 

i*_prlDt — < •dwl^ iF i U * ) 
if ( t ~> clk_P*rlcxU % 1 000000 — 0 ) 
la_jpriBt_a**»a*a < -»9 «*--,< float 



) t 



> clfc_p«riodl / 1000000 ) 

> clk_p«rlodl / X000 ) . 



la_prlat_aaaa*c* % m% * a* - • . < float ) 
if { t -> clX_p*xla02 — O ) 

lajrlttjMMfi < -laTX*ity\a- > , 
•laa If ( t -> coit _r — t w <n * 10OOOO0 — 0 ) 

la_pr la t_a a aaa 9 m < «*\»" . € float ) t -> clx_pexlotU / 1O00000 

• 1M 

la jrla t_ a a aa a o * < **\»" . ( Moat ) t -> clk_p*xlod2 / 1000 > , 
if ( t -> ultr«_i**fc ) 

la_priat_aw*a*9* < -altxa_raat\a* ) .- 
if < t -> <ai«_ti»_c»*cfc j 

la _jrl»t_— Mf t < -diMtol«_«lal»9 cback.lBg\a" ) t 
If < t -> iaa_t iij M i m 1 

1» _prl»t — — f ( ■tlkltit_tlll»g BMUXtMOtXE' ) . 

If < t. ~> aiMl»j_d«Uy« WIUXK ) 
l*_pr lnt^mim 

( "raport alaalaa^jOalaTB *»\a" , 
ayatoatx ( t -> mi aataa^Oalaya ) 



If ( t -> to start eJ 
la_prlat aisuai 

( "raport lo_itort_cfcii aii %a\a' 
ayatoatr ( t -> lo_«txjr»_cJ 



* ) 



) 

la_prlit_aasM<a < ■ t B C Ba n i m a j tx • , ayaitoatx 

l»_print a*«4*f« < "VCf H." , t -> Tee ) 

la_prlBt_aa a aaaa ( -irat*-M»" • % -> Vktt ) .■ 

la_prlat.»a«aaiaa < -Ylta-%*." , t -> Vita ) . 

la_pr latjaa aaaa a < -via-**,- , t -> via } .- 

lajrlat — « aa 19 m ( -vii-*g,» . t -> vii > 

la_jprlat_aa> aa aa a < "Vaa-tq,- , t -> v*a ) 

l*_prlat_aaa«a9a < -V«l-*aj,- . t -> Val ) ; 
l»_prlat_—*«a«« ( -111— %a„- , t <-> 111 j .- 
lajrlat_at M »at < -Ila-%a;.- . t -> Ilk J „• 
l»_pr In t_w m*** < "Xol-%<|,- , t -> lol ) . 
la_prlat_aaaaag a < -loa— »*\a~ , t -> lob ) . 
i< < t -> oaf Mtup t- nmcnucD j 

laj>rlst_BMMat < - Oa<rlc*_aatup_t laa %a\B- , 
If ( t -> Oaf hold 1- OMBCnm > 

la_prlBt_aaaaa«« ( s O«rvic«_aaXd tlaa %s\a» , 
if ( t -> oaf aaaatla 1- —CtUBCP } 

Ioj jri»t _—a aaa c -Oarica^aaaaila tlat *9\b- 
for ( 1 - 0 .• 1 < t -> pla_cmt .- -»-»L ) 

if ( t -> plaa 111. 1 11 r x < hax pims ) 
( a»aa - t -> alaa [ i | . aaaw , 
(Six - 9_loo*.up { aaam ) .• 

II ( n ai n faoaa < dlx 1 — H_fO"W_PXNS 1 
I If < 1 aaaiajpla ( * -> plaa , 1 ) ) 
{ la\jpriaa_aaaaa9a < ■pwwrjln - j 
prlat_pla_aaaa « aw ) . 
ia_prlat_at«M^t < * • • ) .• 

C * -> Ptaa I 1 J 



t -> Oaf_»atup / 1000 ) . 
1 -> Oaf_bold / 1000 ) , 

/ 1000 ) 



f«t_aor«_p la* 
Xm jrlit _ w m 



< * 



1 

) 

laa If ( aaataofaoOi 

I If ( t MM_pll 

( la_jprtat_»a, 
prl»t._plo_». 

a pxlat mmt 
prlat_piD_aaa« < t 
•at aora_plaa < t 
Hjrlat at mp ( 



> Pl»* , 



t. -> pl»_c»t j 



OlX 1 — W_C*OCKD_PXKS > 
: -> plaa . 1 ) ) 
ar ( ■axouacJjia » ) .• 



-> plaa ( 
> plaa- . 1 



-> pm.cnt ) 



•laa If ( n faoOa f <ttr > — M_IIC_»IWS ) 

C If ( f aaam_pia < t -> plaa , 1 ) 1 
( 3a_prlat,_aaaaaa a ( -ac_pla - j 
prlat_pla_aa-a ( aa » . 
Jijf la t_a iiiifi ("-•).- 

prlat_pla_aaa» < t -> plaa t i ] . pkg_aaaa ) .■ 
^•t_aora_pla« c t -> plaa , 1 , t -> pia cat ) 
la_prlat_a»iaiaa t *\»- ) * 

1 

alaa 

t 

ASSERT < 1— P lD_aaa»_of < a«aa ) ) .• 

la_prlaa _a aaa»9» 

C aaaaofaoOa ( dlx ) — K_IK_»1MS ? »lt>_pla - i 
a— e iaooO ( dlx ) — K_lo_PIKS 7 -lo nla - : 

-0*lt_piB - 



prlat_pla_aaaa ( aaa 1 * 
l*_j»riBt_a»saagB < - - • j 
prlat_pla_aaaw < t -> plaa I 
if < t -> plaa (11. aw mi 



1 1 . pfcg^aaaa j 



for < j - 0 . ■} < t -> plaa. [ 1 ) . aua_attxa .- > 

I la_pptBt_aa*a*9a ( - «c - , coaaia 7 • , ■ • • > ,- 

priat_attr c t -> plaa 111. attr ♦ 3 ) , 
~ ' 1 • 1 



I 



} 



1 

Pi»9\»*" 



la_prlBt m 

lor ( 1 • 0 i < t -> pia eat -^»x j 

if { t -> plaa 111. aaaaar « nax.pxks > 

{ prlat_pla_aaata < t -> plaa (If. pkg dim j 
l»_j>rl&t_aaa«39a < --va\n" , t -> plB* { 1 ] . 



1 



•adaptar.aapplaaXB*' } 



laj_prlat mmrnm*^ 

3 - 0 . 

for ( 1 - 0 ,• 1 < t -> pia eat 
if t t -> plaa 111 . aa 
{ la^pr la t_aaaaa«a 
( -%*-»d- , 

t -> plaa ( 1 1 . 
t -> plaa [11. 
) * 

if ( t -> plaa C 
la_prist_aaa»aa* 
t Vtxic* delay-%^* 



1 



txae*_dalay ) 



751 



5,353,243 



752 



SOURCE PROGRAM 

shellswm/print.c 



5/23/89 



4:42:24 pm 



PAGE * 

4/47 



SOURCE TEXT 



{ Ho-fc > t -> plM I 1 1 . traca_dalair / 1O00 



if ( t -> piM c l l 

< 5 ) 

lijrlat_iMH9a < ^i*_BMB_MBpiBONB- ) . 

tor < i - 0 i 1 < t -> pls_eat .■ ++1 ) 

If < t -> plM fll. whir < HXXJPZMS ) 
if ( t -O piss (11. Silas I- NUUS1K ) 

{ prlat._pl.B_MM ( t -> pis* | 1 ) . alias ) 
lajpriit_MM*9« < ••• > .■ 

prlBt_plB MM < t -> piU ( 1 ] 

l»jprtat_»MMft ( -\»" ) ,• 

1 



3*7 



_D_€ 



for ( 1 
prist 



-i»ltiali*_\_- ) . 
t -> MB_Mqi 
t -> nqwiwi ♦ 1 



t -> «M_4»(lttlt ) 

l»_prl»t__««««f ( ■dtl««lt_«ti«r " ) 
pri.tt_.i_g 

( t -> _i B oo fault , 

t -> trp_d*t suit , 

t -> mx oaCault 



} 

fox 

I 



< -\B- ) * 



1 < t -> pls.cat j ++1 ) 
-> plM C 1 1 - t__lo__llst 



_401 
405" 

H 



411 

4lSt 

414 

__41< 

*19 

_*2D. 

421 

422 

__42|_ 

424^ 
425 

427 
__42t 

__*»- 

-job 

_4jf 
1_4J2" 

_«4 

-Sf 




P*lat_pl__M_w ( t -> piss ( 1 ] 



prlit tlal»5 

< tla -> r 
typical , 

ls_prlst_Mooaoa ( ) 



static void 
prlst_plB < 




lB_prist_ 
1 X* pxiBtjpla »/ 

static void 
prlst_pla__ap 

t*M T t 
i -text i , 




) ) »- H_KAKES . ) 



470" 
471 
472" 
473 
474" 
475" 
476~ 
477 
47S 



. U C fcMfi tkt plS MM SA?»1»0 " ) 

•of asr of tss plM OsClsod sol \tj\s" } „• 

-t TOW BMt M l I — l it tSO XOllOWlBO " ) , 

UlM by roMsolof tso two bx*ea«.\t>\»- ) . 

"(plB S4MO_MpplS9)\a a ) ' 

-\B{ TSO follOVlM llMI MflM tSO " ) . 

•pis ■■■■ Mpplso for tSls dorleo.\t)\D- ) . 
-\s( C baaos tJSs pis mm ob tto loft * ) , 
"of tkt oa_als to corrosposd wits your\t)\n" 

•{ CAE systM's pis BOMS. Do BOt * > i 
"csasos tM ■ smi ob tsa rlobt of tSo\t)\B" ) 
•( oqual*. If to* pis mm already " ) .■ 
"Mtcsos your CAE systM's pis isM,\tl\a" ) 

"[ dO Mt CMSM) tSa plB IBM Sad dOB » t * ) . 

tM bracas froo tb« _iso.\t)\n M ) 



la_prlst_M«MM . 
lB_prlst_Ma«saa ( 

lBI_pr 1 B t_MSMOS ( 
ls_prist BMMM < 

ls_prlat_Mss«9« ( 
l»_prlBt_Mssaoa ( 

lB_prlBt_MSSSM < 

la_prlst_MssaM ( 
kids ■ Hideous t < t ) 
ls_prlat_BM>saaM ( -\s< lsput piss (is _pla) 
for ( 1 - 1 . 1 <- kids ; +*1 ) 
I Hid - SUbtTM < 1 , T ) . 

If ( mm a foods ( kid ) — f_,Xb_PlliS ) 
priat_pis_Mp { kid ) , 



)\B- > 



ls_prlst. 



output piss <OMt_plB) )\n- ) 
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SOURCE TEXT 







~4*T 



_ 491" 
492 

494 
495 

_49e" 

_499 

SOO 

_50f 
502 

504" 

.505. 

SOT 

507 

SOS" 

509 

_512 
_S13 
_5l4" 
_S15 
_5l< 
_517 

_520 

_ Zszz 

523 

_523 
_S26 
_327' 
J52* 

S2«L 

530 

531" 

i 532 

_ 533 
534 



"53<1 
537" 

53* 

539 
540" 

IZ541 
542 

543 

544" 

~545. 

_ 54<T 

_jS4* 
__S49 
_550 
_«t 
_552" 

—.554. 

_5sr 

556 
557 

___S59. 
„560 
_S6l 
J«~ 
563 

__564 



567 
_5« 
569" 

„570"; 

571 
IS72" 
-571 




+*1 ) 
) i 

) — *_OUT_PINS ) 
) - 

1 i T ■ 1 ■■■■■n ( "\»C BldlroctlomBl pins <io_pi») |\b« 
lor < 1 - 1 / 1 <- JtlO« . ) 
{ kl£ - — fct— ( 1 , T ) . 

If ( MMotxxk € *1<* ) — K_IO_PXKS ) 
prlafcjplo_aMp < Ititi ) V 

lijrtot mifi C *VM potmz pi»« (P«*wjiii) l\o- ) , 
Cat c 1 - 1 t l <- KM* .■ ) 
I tKJ - ob ft tr. i < 1 , T ) 
If < bbmoxmOb < kid ) 
priBt_pt»_B*» ( fcld ) 



H_FOMT*_PIKS ) 




) 



pxlBt_plajB«p 

/• priat_a*p ♦/ 

static »old 
«l»«»p_piB ( T . pl» 1 

**•* T * 

wkeit pin «• 




uikoit 1 
symbol i 

I*Jtllt MIMft ( "VCCVB " ) 1 

for < 1 » o 1 < X. -> plB_cat .- ) 

if ( * -> plM til. awbor < MAX.PZHS ) 

t BOB* - t -> plBB 111- ■*»» . 

If < BBBinfBoao ( g_looiu P ( BOB* ) ) - 
<ha»P_pl» ( T , t -5 plBS [11. MBO 



N_POWTK_PINS ) 



l»_prlnt_— «««^» ( "\*CMD\o 

for < 1 - 0 i < t -> pi»_cBt 

If < t -> P lW 111- Bt-toBT 
{ MM - t -> plBS I 1 1 



' ) S 

< M«_PINS 



) N_G*OUND_PZNS ) 



t OBdlf NXXTE_DCVXCC 
/" Of DwlCO PXlBtBX for 3 



755 



5,353,243 



756 



,<&pyiightl989 

• Iiogic ^Modeling Systems 


SOURCE PROGRAM 

shellswm/strng . c 


DATE 5/23/S9 


PAGE # 


TIME 4j42:25 pm 


1/49 
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SOURCE TEXT 







_32 
_33' 
_U 



3& 



42 

43" 

44 ", 

47 



t lacluda <at41o.a> 
I taclute 'iti^.k" 

I d«fiM NOMEM 1 /« BO 1 

• dtfio* HOSYKS 2 /• BO BOf* > 
I dttlM MO TO T 3 /* BO MM 1 
I daflM » DC crTS 2SC /* nlwi 
I daflM MAXSYKS 45535 

• daflM nmCABSZZC 2S« 
I teflM SYMBXOCKSXZE 35* 
f dadM STMaXAD(S)<S>>l) 

« (HflM STHBUXZXfS} (SL253) 

I 4t(lM T tl T M Mttlir C4 

I daflM TTXT»L0CJCSXZE 1024 

• tellM TTXT*XJU>fT) (T>>10) 
_ ( T)<T41M3) 



•rror codt ■■»/ 
tya*ol apaca arxor cod* */ 
wt apaca axxor coda «/ 
of UjJt bueua */ 



typaOof 




it « trao l* » unal^Md ahox-t •/ 



l»_rf all ( ) „♦ /■ 
«t*ri cUr «la_«alloe ( 
static itnet ayaial /' 




l.tfcla 



43 

44 

•7 



72 

73" 
74 
_7S" 

77 



81 

__82 

_ 83 
a* 

s : 

_8* 

- _*> 

-S 



^.100 
101" 

.102 
103 
104" 
105 
106 

:o?' 

108 

109 

no* 

in" 

112 
113 
114 
115 
114" 
117 

ns ; 

119 

I2Q I 



/* y\mml aKlmtiw */ 
. /» 1m»1 ooelaxstloa */ 
} ayafelocfcO t 1TMLOCUIU 1 . /» tao O'fck symbol Mock V 
"tic stzwt ijtil 'ijwinilu ( snwjuuiu; ] ,• 
/• array of polotors to af lio l Jtnictum V 

I 

/ /♦ : 

atatlc cku ti 
static char 

/« ax-ray of po: 
atatlc uuii 



*t^sya*»ol UMk la ayotolockO -/ 

/ /• ill «tktr ayafeol Dlock. vaallocstoa */ 
. /•©•** tMtblock l« toxtolocko •/ 
— rzx .• **i > 

/* all otaor tort block* uaalloeatod V 

/• all jjoekata aj 
/♦ aayty last V 

la — pt r ♦/ 




atrlalt ( ) 
I *aoli 




I 1 1 
aysttoxt • « 

•tMUtloekO - *\0* ; /- 1 



laatcaar - 0 ; 
} /• atrlalt V 



< ) 



for < 1 - I "l < 
( *oi4 ) lo_froa < 

for ( i - 1 , 1 < m 
( ) lsj_fro* ( 

} /» atrfxoa «/ 



12* 44 ayataoaoar f 1 ) i- 
) ay Ba« Har [11), 
SIU 44 taxtaaadar ( 1 ] 

" I i 1 ) . 



WT7IX / ) 
I- NVU v *+l J 




taxt apaca <too »uch ayabol t*xt>- 



dafaiilt : 
lai_larror 



/•lM*C*/"i» tarsal arror: uakaowa string Module trror" 



l»_rfail { ) 



static uaalosod short 
aaab ( atr ) 

ra^iatar caar *«tr . 

{ uaalaaod csar rot 
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SOURCE TEXT 



—12'. 

122 . 

123_ 

123. 

127; 

12* 

.12*1 
130 
131 
"13 
133 
134 

137 , 

IMl 

~39 
140 

jfii 

142 

143" 

J44 

_»~45 
146 

149 

3»: 

151 

152 

J53I 

154. 

155 

i* 

157 

i»: 

-ii 

_l«3_ 

164 

165 
~l66 
"IS?" 1 

. 1» 

_JLT. 
„_172 
173 
-174" 
175 
I17S" 
177 
171~ 

.179, 

_18C 

in . 

_1«2_ 
_J83 
_184 

_1»6 
__187 
_«« 
_189 

?»: 

-.191 
_192 
.AH 
_194 
_195 

_ 197 

ir" 

201 

202" 

_203 

_204 

_203 

_206" 

_207 

_208 

_209 

_210 

_21J 

_2f2 
„_213 

_214 

„2l6^ 
_217 
' 218 
'219 
_220" 



lan - atrlaa < 
avltch ( laa } 

t CAM 1 : 

rat 



-225 
226 
227 
228" 
229 
230 
231" 
232 



237 
238' 



rat - < - 
braak, 

<la£ault r 
xat - 
( laa 4 



r } i r* sot 

• « 1 ) ♦ 1 

• « 1 } 



atr ( 1«» >> 1 
t laa - 1 J 



raters rat y 
1 /• A*»a •/ 



atxloaya ( atr ) 
raa/latax eaar 
{ r«fia«ax *ya*»ol 
ra*iatar caar " 

ra^latax 

raalatar 



11 ( *atr — «\0« 
r a turn NnixxTK 
h - baa* ( atr ) 
IX ( aaaftbuckata 
•pty - 1 , 



1 h ] " NULLSTM ) 




11 < 



kaslkbuckau fa.]* -^laatara 




*Y» ~> pla_ — 
■y» -> pla_L 

ayai -> apia_ 

mym -> aplBtua 
«T» -> 9_<lelB - 



0 / 

1 - TEXTBLOCX ( ^laatekax ) j 
it ( i + Ian >• TTXTBIOCJCSIIE ) 
I laatcaar 1CX»LOCKSX2E - 1 
It ( laatcfcar — 0 \ 
•trarr < wmi ) * 

1 - 0 . 



adax 

It < 
1 



i -> 



laatcfcar e 
C laatckax 



Uxttewtoz [ adax ] — ifsu ) 



11 < tMt" 
•trtrr { 



} /» thli coul/1 ba 
taxt - t m W a Ur [ i 
do 



NULL ) 

I - 



t 11a* 

1 - 1 t 



•taxt+-* - «atr++ „- 

) 

wblla c *atr ) s 
•ttxt - ■\0 > 
return l«*taya t 
1 /* strtoays ♦/ 

•yabol 

atrlook ( atr J 

rv^latcr caax *atr ,- 
{ r*gi*tar syabol i v 

raalatar atruct ayadbol *ay» .- 
r»gl«t«r uB<lqi«d inert adax 
if ( *atr — 'XO* } 

rtturt NULLSYM i 
if ( ( 1 - aaalktnacfcat* ( aaaa ( atr ) ] 
do 

{ aya - ayaaaadax [ SYMHEAD < i ) 1 
ay» -> aystaxt . 



!- NULLS YM ) 
SYMBLOCK ( i ) 



If 



t TEXTHEM> ( adax ) } * TEX TB LOCK ( w3ax l 
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UKE 0 



SOURCE TEXT 



_241_ 
_Z42_ 
243_ 

245 , 

_2*>_ 

247 

24* 

"J_24» 
_230 
— 251 
252" 
_253 
__2S4~ 
_235~ 
2* 
H257"; 
23* 

IS- 

~262_ 
263 
264 
2651 
266 
267 
26* 

269 , 

270. 

27P 
.272 
273 
274" 

27? 
27*^ 
279 



valla ( 1 t- 
Mturt MULLXTM 

) atxloofc V 




i v 

{ ayo ) 1 t sywlock ( aya > J . 

TOAD ( 1 > J + TEX TB LOCK (1 } g 



•old 



_ 2»1" 



_290_ 

_2»r 

272 
.293 
.2*4 
2*5 , 

:2*6~ 

_297 
2** 
299 

206. 
_ 301' 
... 3C2 
, ,303 
304' 
™305 
_306" 
_307 
__30* 
_309_ 

311 
.312 
313 
314 

3l6 
317 
31* 

r'319" 

:_326_' 

-321 , 
1 322" 
—323 

324" 
"~32S H 



) 



Mt_pU_tat < mym , mm 
roolatar ayattol mym .• 
ra^uui uulfMd short ■— .- 
{ ■yfc t id i r | SYMSCAD < ays > ] [ 
) /* 4Mt_»Ui_MM» •/ 



- --JT-— — * —J— » — f 

roalatar ayaaol mym .- 
ro«jla*»r aaal aaa d abort mmm . 
f a ya ao ao ox ( sykbxad ( aya ) ) [ 
) /* — t _r1i_ainn */ 



> I . Pi»_ 



void 

Mt_aplB_MM ( aya , m 
xooiatax ayatool aya / 




:fc aaaa 

( aya ) 1 ! JTWUKI < aya ) J . apla_a, 



346 

347 
34* 

349 

350 
351 
352 
353 
354 
355 
356 
357 
35§ 
359 
360 



▼old 

at_a»la_ i i I ( , — , 

rojlatax ayaaol aya 
ro9^*4^^^^lo»M^saort. m { ^ ^ 

▼old 

doelara ( mym , T ) 
ra^Ktar ayaaol ays 
r*^l*ur txo* T 
{ ■yaaoador [ STM 

I /• 9_docla*o »/ 



« aya J J I stmklocx ( aya ) ] . g_dcla - t , 



xoal»*or Um T 
I /• l_oaca«»a */~ 

uulfMd aaarfc 
pla.MM,of ( aya ) 
M9i«t*r ayaaol aya 




1 ) C 



< aya ) 1 l 



aya ) J . l_dcl» - T . 



pln_Biob«r 



a»la_aaaa_o< < aya ) 
roalatar ayaaol aya 

I « - * 

1 / 




( aya ) ] . o_dcla 



STUB LOCK ( aya ) ] . l_dclo 



{ aya ) ] . l_deln ) 



} lookup «/ 



• lfdof STATS 
▼old 

atxstat < ) 

< rogiat-ajr ayabol •} f 
root* tar % ' 

1 , 

auckata 



aya ) ) l stmblocx ( aya ) 3 - «_dcln 
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SOURCE PROGRAM 

shellswm/strng.c 



DATE 4 
TIME 



5/23/89 
4; 42: 25 pa 



PAGE # 

4/52 



LINE # 



_363 
_364 

365' 

366 

_3677 

368 
l365>~ 
_370 

_372_ 
373 H 
_37<" 

- 37 £ 
376^ 
_377 
_37* 
_379 
_3*0 
Ml" 
382" 
_*»3" 



_3*7 
_3M 
389 

391_ 

392T 

3*3" 

_3W" 

395 

396^ 

_397 
_39«" 
_3»" 
_400 
_40l" 
_402~ 
__403 
.404 
—*» 
1406 
JOT 



_41 
__41^ 
—*13 
_414 

415 

416 

- J"* 
4I« 
419 
_420 
_42l" 



SOURCE TEXT 



Xomqm , 



0 j 

3jt_prl»fc_MM«9« 

C -*<1 ualqu* ajtiu lU. VS tot* I ch*x«ct*r %m\n- 

JUat*yai — 1 ? 




425 
426 

427 



•ucfc«t« } 
3m jr la mm < 
12 ( I wjt rt > l ) 



%43 Of 1«B9I1B 1* 

»<S of 1«*9U> %<3" , long* 




(1» J 



tor I 1 ■ 1 < J <" ImUji / +r 
• «adlf STATS 

/* ««» «t mi*? »«>at v 



< 1 ) •>■> 
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rGppyrighi 1989 



ems 



SOURCE PROGRAM 

shellswm/trees.c 



5/23/89 
4:42:25 pm 



PAGE # 

1/53 



SOURCE TEXT 



3? 



-2* 
26 



32 



S3 
_S4 

_55 

56 

57" 



61 

62 

63 



I loeludo <*tdlo.h> 

• lscluo* <mtafa.k> 

« Iscluds 't rm .r 

t <UflM month 1 ✓* '5M am 

• diflM WOWOCCS 2 /• so J 

• teflM HOOCBCAD«H}C>f>>») 



i»Jm ( ) , 
bijftot jwm fi < > . 
lo_B«xror < ) ,/».«• Mf O rt n 




■ title struct: 
atstlc itruct 
•tatic tiM 



toy ol s tacit ■ v 



▼old 

tXMllit ( ) 

' inrt ifc iirt i r -' ■ odssloctO . /♦ relit to tte 0« t* : 
lor ( 1 - I ; 1 < MOOCKADSXZC i. ) 

r s osd ox | i J - mm. i /• tk wit of ti» oiocfc* sr* uuUoc«t«i •/ 

— * " ✓*:-:•*!*.*»• Q't* tXO* •/ 



» tso <5535'<th spot «/ 




( ) 

I collator sulfiad tsert 1 .■ 

t AT ( 1 - 1 i r 1 < aMCCaZADSIXC 

If ( snrts ssBi l s r ( 1 ) f- XOL 
} /• tJtoItJsV ^■-* r ** * * 

static -void 



til) 




spsc* <sooclflcatlos too laxvs)" 



119 
120 



< 

if ( BOOS -- JCJLL ) 

txooorr ( NOKCK ) 
sodssssdor ( i 1 - ■ 

) /• tsA* could b* OSM 

til 



tt . 




HOOCSXOCX ( txo«_top ) 



-> srcllso - la_l9«t_liMM> ( ) 



kids ) 
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768 



^C&pyright 1989] :•: / y 


SOURCE PROGRAM 

shells wm/trees.c * 


DATE , 5/23/89 


PACE # 

3/55 


™ E 4:42:25 pm 





249" 

25CT 
-_25l" 

252 

_23J_ 

255, 

_256^ 
_257 

256 " 

239~_ 

.260 

261 

262 

263 

264 

265 

—2*6 



269" 



272 

—273 

274" 

275 . 

—276" 

~Wc 

-27» 

2ao 

2»1 

2*2; 



_2»6 
_217 
2M~ 

2«L 

290 
_29J" 

2*2" 

_ 293" 
_294 
_295 
72*6~ 
_277 
,_2tl 
__299 
_300~ 

_3or 

__3C2 H 



nflstar txoo T 




« lftef : 

wrormt* f T , tee > 
"»l«*«r fcro* T .- 

loaf 

«Wc ratio* < t } 

•tatic void 
tprl.t < T , 



' ( T ) J I 



C T ) ] 



» C T ) 1 [ 



( T ) J 



Tfimtmx uulfMd start teofc* . 
< »|l*t»« «HifMd tear* 1 , kite j 
Car ( 1 - 0 / l < v > 

tojtllt.M! — f < -. • ) i 

prlataote < t > t 
♦ » tap f ■ ,• 

**r ( l - i , i <«. kite j > 
tprlst 

) ? T,t * 

I /* tsxist v 
void 

Fxlattjrw < T ) 
x««iat*r tna T , 
J tP*l»t { T , 0 } , 

i /* jwriafctr** */ 
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SOURCE PROGRAM 

shellswm/walk_l-c ~" ? 


DATE 5/23/89 


PAOE# 

1/56 


™ 4j42:25 pm 



SOURCE TEXT 



13 



SCCS_XDc »r*2k_l .c xwr 1.1. e/24/a» »t Ott 01.137 
COMtntMT <w*lk_l> *xoce«»ox 



-_32" 
-33. 
-34 
135" 

.37 



t include - iMin.f 

* laclud* <*tcl*»».fc> 
f leclude m »txmq.h m 

I laclud* •IptiM.k' 
I leclude »treua.fc* 

* laclud* 'iNutr 

•t«tlc doubla value , /• «Mttoctaet wluu •/ 
•t*tlc chax D»_buf [ 32 ] ; /• wood to priac value* 

*t«tic veld 

lill.buf ( mymX , mjm2 ) 
syatool 

•▼•a „• 

/■ fill* .buffer -with ayeewJU* taacfc for error x 
{ ( void > atxepr ( b**r , «pto«tr f mjml ) j 
< void ) *txc»t < tout r • - > , 
( void ) .treat, c »uf . *j«Mtx < «y*2 ) ) 

I /* xiujbus v 
atatlc void 

ouf_aad ( ayei , evm2 ) 
•ffdiul 

«Y*tf # 

/• 1U1« *u««r with •y^oli' 
{ < void ) atxcpv < **» £ * *votoetr ( eyaU 
( tout , ■ aad ■ > s 

( jMlt , OJBtMtX < *T«tf 



toxt aad tor 4 

) ) . 

> ) ; 



- reporti** •/ 



etatlc void 




_53 
_S4~ 

-Si' 
56 

_» 

=£ 
=8 ; 



C_Vcc J 



> ) 



T > 

< a . t j , 

tr_*u*xy ( tkld > / 
taacfc - uxtolMd* ( tkld ) t 
It ( K l fm < test 
{ Mt_uxt ( tkld 
tx_exit < tkld ) . 
value - cMck.M { IX Id ) / 
It ( value < 3 | | value > 5 ) 
{ while ( fcldeoumt { lkld > ) 

lit id - autotree ( 1 . It Id ) t 
^ void } eorlstf < M>_touf , 



at have 3 <■ 



, value ) y 
Tec <- 5j" 



«la* It 

the -> 
•loo 



( tkld , 
/•OOCVVcc xeaeoclfled'- 



olae It ( icwatlt ( text 
I aot_taott ( tkld , C_Y1 
tr_exlt < tkld ) i 
valu* - cheek mm ( Ik id | 
It ( value < 1.5 II valuo > 5 ] 
{ while < kldceuat ( lkld > ) 
lkld - MktxM ( 1 , lkld ) 
( veld ) aorlatf ( aaaa_touf . < 



C Tktk ) 

* > t 




t9" . 
1.5 <- 



__99 
100 
101" 
102 
103 
104 
105" 
106" 
107 
10* 
109 

no" 
in 

112" 
113 
114" 

11'S 

116 

nr. 

118 

119 
120 



) / 



, C Tit* 

evita > i 



elae It < acoayare ( 

{ *et_tautt < tkld , 
tr_exlt ( tkld > . 
value - chuck mm < lkld ) g 
If ( valu* < 0 if value > 1 > 
{ wkllt ( kldcouat < lkld ) } 
lkld - auetxee ( 1 . lkld 
( void ) aprlstf ( a»aa_buf , 
earror 
( lkld , 

/-LKSGVVltJj out or xaaeje: «• (uuat fcav 



, value ) „■ 
0 <- vith <- 1)- 



> 



elae if < tie -> Vlth • 

tie -> vith - value 
elae 

( tkld , 
/*IKSC-/-Vltl reapeclfled- 



•lae If ( scoop ax* ( 
f aet^tent ( tkld 



text . C Vlh 

■ C_Vlh i .• 
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SOURCE PROGRAM 

shellswm/walk_l • c 






DATE v 5/23/89 


PACE # 






time 4:42:25 pm 


2/57 



UNB0 

12l_ 

. 122^ 

123 . 

._«•_ 

127^ 

128" 

_J29 

_no 



132_ 

133 

_j34 
_13S , 
~13^ 
137" 
__I38 
_139 
140 , 

_i<*2_ 
143 
— >«j 



_14^ 
_147 



SOURCE TEXT 



vaXuo - cteck_wa ( Held ) ; 
If ( -raXwo < 3 | | vaXuo > 5 ) 
{ vkll* ( Xldcouat c XJtld ) ) 
?>td - mMtM < 1 , Xkid 



< xxid . 

J / r *LKSC*/-vih out. of xaaoo: %a «■ 

, MM bill 

) / 

) 

•1m If ( ttt -> Vlh — 

th« -> Vlfe - T«Xl» ; 
•X«0 



lit fcavo 



"»9" , vaXuo > ; 

2 <- Via <- 5)" 



/*UCSC*/-ria rt*Mclfl«d a 

) 



_149 

ill" . 

153^ 

l'*L 

jsr 

i57 
_lo0 , 

-i£ 

lot 

_J72l 
.J73l 
_174^ 

i?5, 

_m 
_ .iwL 

,_179 

lao 

. in' 

183 
184 

__18S 

187 

_188" 
189, 
190~ 

_191~ 

_._1 »2~ 

1*4 

i?s 

19©\ 
197 



_1« 

„2oo 
_2»r 

_2Q2~ 
„203 
_204 
205 
.20* 
207 
208 

210 

21 r 

' '212^ 
_213_ 
214. 

121© 
_ 217 ' 
218 
21 9 
2202 
221 



•la* If ( aooaoora < toxt , c TU ) 
{ «lt_UKt ( fkid r C_vil ) / 
tr_«lt < fXld ) ,- 
vaXuo - ckKk.iw | XXid ) , 
If ( -ralu* < 0 | | vaXu* > 2 ) 
{ vfclXo ( tldceut < Utld ) ) 

xxxd - tubtiM < i , uid 

( wld > aprlatf { Ma*_bur , 
Mzror 
( lild , 
out of X«m>: %« (awt km 



) ; 

0 <- Vil <- 2} " 



•iao If < U* -> VIZ — i 
ta* -> VX1 - vaXu* , 




if ( Moout < toart , c v*a > 

{ Mt_taxt < mid , c v«a ) , 
tx_«acit ( fXld ) , 
▼aluo - cMck^Mo r XX id ) 
It < t*1u« < 1.5 || ▼alu» > 5 ) 
i wfclXo ( Xidcouot ( XX Id > > 
XX Id - awtotMo ( X 
( void ) aorlafcf < m 




•lao If < waawi < twt , C_*«l i 

( Mt.iat < fxid , c via ) / 

fcr_*xlt C fXld ) .- 
▼aXuo - CMci_MM < XX Id ) , 
If < TIlM < 0 I I vaXiM > X ) 
I vfclXo < Xldcouat ( XX Id i ) 
XX Id - MibtrM ( X , XXX 
( -waid i apxXatf ( »mtjk»it 




•X«« if ( taw -> Y*l — 

t*o -> Val - vaXwo j 
mXmm 




Mcifiod- 



) 

•3,«* if ( •eoapaxo < tnt , C_Zoo ) 
{ oat^tantt < fk.id . C lob ) , 
tlx- uit t «k«4 1 . 



224 

225 
226 
227 
. 228' 
229 
230" 
231 
232' 
233 
234 
235 
23©" 
237" 
238" 
239 
240* 



-_-*it ( fx id > { 
▼aluo - cmkX naa < 
if { vaXu* > =0.2 ) 

{ wkXlo t Xidcowat ( X 

Xkid - MbtrM < i , 

( Told ) ooriatf ( a*aa_touZ 



> ) 



, , vaXuo > i 



/•LKSC*/-Ioh out of raoaw: la (w*+t ^mwm loo <• -0.2 m*)- 
, aMaa.lnif 



mXmm If ( U. -> I oh — 
tW -> lot - -valu* .• 

•lM 



( f*14 , 
/•ucscvioh r««p««ifiod M 

) v 

» 

•i« if < «COBM»«XO < tost , C Xol ) 
{ aot_t«3tt ( ffcid , C_Ioi ) .• 
fcr_«it < fXid ) 
vaXu* - cbtel d» < XX id ) t 
if ( vaXu* < 0.1 ) 

{ whil* < Xldcouat ( IX id ) ) 
XXXd - autotro* ( l , IX id 
( void ) aprintf ( aiaa buf . 



> 4 

. TalM« } 



( IX id , 

/•iKscv'lol out of r«ao«: %« (Must Xa 



Iol >- o.l aA)" 
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;emsT 



SOURCE PROGRAM 

shellswin/walk_l.c 



5/23/89 



4:42:23 pm 



PAGE # 

3/58 



LJNE # 



SOURCE TEXT 



„_241_ 

242. 

_*»3_ 

_M5" 
2*f 

247: 

248 /•»] 
24*_ 

_25Q_ 
—231 

252_ 

253 
~254~ 

I2sr 

256^ 
_257 
_25» 
_259~ 
„260 
_261" 

262. 

263 

_264 
265 
1266" 
_267~ 
_26»" 
269 

_27}/ 
272 
_273 

274 

27! 
1276" 
277 
^27*: 
.—279 
280 
_2»l" 
_282 
_283 
2*4 
^285 
_286 
_287 



•1m If < too -> lol — i 

fcbo -? lOl * ValUO .■ 



> > 



_291 
_2«2 
_293_ 
_294 
-295 
296 
_297 
_298 
299 
"300 
301" 
302 
-303 
304 
305 
.306 
307 
308 
„309 
310' 
.311 
312 
313 
.314 
315 
J»l<" 
317" 
~318~ 
_319~ 
320" 
-321 
_322 
323" 
_324" 
_32S 
326 
,327. 
.328 
_329 
330" 
"331 
1332 
.333" 
" 334" 
" 335" 
336 
'337 
338 
339 
340 
.341' 
342' 
343 
344 
"345 
. 346 
347 
348" 
349 
350 
351 
352 
353 
354 
355 
356" 
357 
"358" 
359' 
360"; 



ml— if ( m uoa axo < Uxt . C_Ilh > ) 
I »*t_<t«it < fkld . C_I1B ) < 
fcr_oxl* ( tkld 1 j 
▼aluo - caocfc_aoai ( Held } / 

If ( TBluO < O It VBllM > 2 } 

( whllo < kldoouat ( Ik Id ) ) 

IX ta - «*tm ( 1 , Utld ) ; 
< Told ) *pri»tr ( ouo_buf t "»g" , -raluo ) „■ 

{ l*ld , 

«SC«/-Xlh out: of raooo: %a (wit bavo O <- lib <• 2 mA.) - 



•1M if < tb* -> lib — 1 
tbo -> ISA • VBlUO . 



J J / 

tlM If { ac in ■■:« < t«xt , C_Iil ) ) 

I ««t_tMCt ( fkid , C_X11 } i 

*x_«it ( ffcid 1 .- 

* etaek.ua < IX Id ) , 
If ( valuo > 0 ]| vilu* < -2.5 ) 
{ wtoli. ( fcitfcouat. < laid } ) 

JJtid - a oot ga a < 1 , XXid ) .- 
( Told > apxlatr < ra_bu: , -%g- , value } „- 

( Ibid , 

MCV-X11 mt of xmmmmt «a (Mat. aav* 0 >- XIX >- -2.5 a*)- 



oXao If { taw -> ill — 
tbo -> XIX - -▼aluo .- 



/*ix$c-/"xil roaooclflod- 
olao 



£ f kid , 
/•XKBOVlXlooaX &z±rmx , 



cif lax: %a (Boat bo tec, lib, ox ill)- 



tx_oxit ( fX Id ) 



tr_oxi* { T J / 
/• 6»_taek_ajw V 

T J 



tr_oatxy < T ) / 

t«t - taxtofMdt < T ) t 

If ( acoaoaxo < tost , c_oval ) ) 

aat_taact { T , c oral ) ,• 
oXaa if < aooaoaxo ( tmxt. . c_ato*o > } 

***_t**t: ( T . c.atox* ) «• 
•la* if ( acooooao < t*xt . c oo*a riao ) ) 

aot_toxt. ( T , C.otfoa.rloa ) 

If ( aWfM t ( taatt . c_«Joa_faXX ) } 

»«t_t«tt ( t , C_odao fall > .- 
olao If ( acoopax* ( taott , C_l— dbOCfc ) ) 

aat_taxt ( T . C_fOOdbock ) i 
•lao if ( aeoaataxo < tox« , C koooallTo ) j 

aot_toxt: < I , C_ltoaooXlva ) , 
•la* if < accoyaxo < taott , C_puxx_up ) ) 

aat_t«t ( I , C_FUll_wp ) ; 
•lao If ( ■eoout < «axt , C_polX_oow» ) } 
( T , CjuU.Oow ) f 



( r , 

/^WKViUajil pla •ttxlteU: %« (aw 
» •ywtsa*tx ( taott ) 

) 

tr_«xlt < T ) , 
J /- *o_ia_attr */ 

atmtlc veld 
6o_roalataaeo < T ) 
troo T i 

I ujbort 1 , Xoa , totair - 0 
doubXc oaaia ; 
Mjmbol old i 

( to id ) xtrcpr ( traf , ayotoatr ( 
lao - atjrloa ( tawf ) ~ 1 ; 

if ( BUf { lOB ] — 'It* I I buf I lOB J — «r« ) 

{ for < 1 » O ; i < loo } 

If 

( ( touf I 1 ] < >0> I I buf I i I > '»' > 
buf I i J i- •_• 44 buf 11)!- ■_• 

) 

broafc 
if { i — Xaa ) 

1 buf ( Xaa 1 - «\0» . 

aat_t«xt { T , atxtoayo ( buf ) } t 

ml. 



: bo oral, atoro. odo*_rlao, odoo_faXX. faodbadt, koopallTo, pull_up, or pull_dowB)- 



< T ) } } . 



J 



i 



' < T 1 i 
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SOURCE PROGRAM 

% 

shellswm/walk_l.c 


DATE , 5/23/89 


PAOE # j 

4/59 


TnAE 4t42:25 pm 


UKE # SOURCE TEXT 



_363 
™3*4" 

3*6 

~3*> 

IT**" 

3*9 
~370~ 
37 1_ 

372 H 
373 

374 
~37S. 

377 

371 
_379 

„31l" 

_3*3 
-_3*4 
3»5 

_3*7 
3« 
_3*9 
_390 
_ 3«t~ 
_J>92~ 
_ 393 
_394 

d& 

_397 
_ 390 
_399 

_«ob~ 

_40l 



i 



static void 

{ 



Old ) i 

eoo 1 C 



-JOS 
407 



_4lf 
_412 

413 
_*«4 

415 
_4l6 

4tS 
419 
430 
421 



< * ) 

i miiMt or xMJUtwe* ^wlflOAtloa •/ 

kid 

* / 

tr_«»try < T ) , 
fcld - *ubtXM < l , T ) v 
tr_*»try ( kid ) ,- 
tot - UxtofMd* < kid ) ; 
If ( wym ( text. , c_lob ) ) 
( Mt.uxt < kid , c_loh ) . 
tr_«it ( kid ) .■ 

kid - — o tr oo < 2 , T ) , 

▼ •lW* - CtoCfc_M« < kid ) .• 

If < ▼•loo > -0.2 ) 

( wkllo ( kldcouat ( kid ) ) 
kid « autotxoa ( 1 , kid )' / 
( void ) aprlatf ( aua.buf , •»«• . valoa ) , 
eoxrox 
{ kid , 

/"MCSCVXok out of rasoo: %a (Boat kavo I ok <- -0.2 ■*)■ 



tltt If ( m iwpirt ( toxt , C_Iol ) ) 
I a«t_t«Kt < kid , C.lol ) t 
tr_oxit < kid ) f 
kid - ouotxoo < 2 , T ) . 
valuo - ckoek ma ( kid ) t 
If < valoa < 0.1 ) 

( wfcllo ( kldcoust < kid ) ) 
kid - autotxoa ( 1 . kid ) t 
( void ) aprlatf < a«a_touf , 



/'UUCVIfll Ottt Of XI 

. mm. J 

1 / 



llM ) 
XOl >- 0.1 «*)• 



.43 
- *2* 
- <25 
. 426" 
_ 427 
__42I. 

._ «»- 
430 
431" 

433 

_434" 

434T 
„«37" 
__43* 
43* 
440 
441' 



445" 

■•'446" 
447" 



" 450" 
_45f 

.j«53: 

Z455I 
.45* 
__457 
_4Si 
. A** 

462 
463" 
464 
"465 
466 
467 



ol»» If ( mu wi r . ( toxt , C_Ilk ) ) 
I aot.toxt < kid , C_Zlk ) i 
tr_«xlt c kid ) ; 
kid - outotxoo < 2 , T ) . 
valiao - cboek_aoa < kid ) „■ 
If ( tiIim < o | 1 valoo > 2 ) 
{ wkllo ( kldcooot ( kid ) ) 

kid • BUtotCOO ( 1 , kid } / 
( void ) aoxlatf ( aoo_»uf , 



/•WOCVIU Ottt Of Tl 



O <- Ilk <- 2 ■*)- 



1 



oloa If ( u ii if H4 C toxt , C_X11 » ) 
I aot_ta*t ( kid , C_I11 ) / 
tx_«it ( kid ) j 
kid - ao^txoo (2 , T J t 
▼aloa - ckock_ooo ( kid } j 
If < valoo > O |{ valoo < -2.5 ) 
I wkllo ( kldcooait ( kid ) ) 
kid - ouotroo < 1 , kid ) j 
< void ) aoxlatf < wol.touf . -%«- 




. kavo O >- 111 >- -2.5 mA)~ 



C_pull_«p ) f 

) •* 

{ 2 . T ) .t 
xaxaaoo { kid ) , 

olao if ( aooafMuro < toxt . c_oull_do 
{ aot_toxt < kid , C_pul3._dooo ) i 
tx^oxlt ( kid ) / 

^ do.rtiU t ii Bi ( kid ) J 



( kid , 

/•UttCV-illooaa vlB attrltowta: «• <■ 

< t«st ) 



bo Ilk, XIX. pull.up, or puXl.dowo)- 



tr.oxlt ( kid ) j 
kid - oubtroo ( 2 
( void ) ekock »vm 



T ) t 
( kid ) . 



tx_oxlt ( T ) 
) do_en 



476" 
471 
1*72 
473 
474 
475 
476 
477 
47« " 
47* 



static void 
do_cycla_sp»c ( T ) 
tro« T . 

/• proeoaaoa a eyela apoelflcatlOB •/ 
t txo« kid t 
ayttool toxt t 
tr_oatry ( T ) / 
kid - aobtxoo { 1, T ) t 
tr_oBtxy ( kid ) , 
toxt - toxtofaoda { kid > . 
If ( acoopaxc < toxt , C lD_soqua»co ) > 

aot^toxt ( kid , C la aoqu*ae« ) 
olao If ( oco o po xo ( toxt , C_laat_cycle ) ) 

— t_toxt ( tld , c_l««t_cycl» ) . 
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SOURCE TEXT 



481 

_**« 

485. 

— 



_490 
_49l" 
„492 
_<«3 
_494 

„49^ 
. 497 

_499 

500" 

_«03 
_504 

505 
~50© 

507 

_5oe 

__509 
,510" 

dBP 

513 
-_S14 

SIS 
_5l6" 

$17" 

-_318 
__519 
_S20 

_322 
_S23 
_S24" 
_525 



—.527 
_S28 H 
529" 
"530 
531" 
.532 
533" 
_S34 H 
_S3S 
536 
'_ 537 
338 
-LS39" 
540" 
~ 541" 
542" 
543 
544 
1545" 
546 
547" 
- 548" 
549" 
550" 
351 
552 
353" 
554 
55S 
336 
557 
55* 
. 559 
. 560 
S6f 
_S62 
563 
1564 
_565" 
-_S66~ 
367 
-568" 
-„569 
370* 
571 
572 
373 
374 
"375 
. 576 
"377 
378 
579 
580" 
58f 
582 
583 
584 
585 
586 
'587 
588 
589 
590 
591 
592 
593 
594 
595 
S96~ 
597 
598" 
599 
600" 



( kid t 

^UOCV'Ult^tl cycla aaaclflar: »* (aust: ba io^Nqutnct or la«t_cycla) " 
, xywtaatr ( Uxt ) 

} / 

fcr_«clt < kid ) i 
ki<3 - •ubtXM < 2 . T 1 / 
tr.tBtrr < kid 1 
taxt - UxtPfMdt ( kid ) i 
If < «CB^m> ( uxt . c_k*rd ) ) 
mm*, trat < kid . c_naxd ) .- 

•lM If ( KCf lTt C t«t , C_Mdl«B ) ) 

m_uxt < kid . Cjaadliai > . 
iIm If ( ico^i rm < t«t . C_kard_a*dluB } ) 
Mt_uxt ( kid . c.tad.Mdiu ) 

•lM 

cwror 

( kid , 

/^1KSC*/"1U*941 cycl* «fKlflcitlo«: %a (wit to* hard, mHIub, or bard Mdlu 
— c taxt I 



tx_«xit < kid ) i 

tr_axlt < T ) / 

/» do_cTcln_a»ac V 



static void 
do_la _j>l»« < T ) 



■ •tttUNttM Of ll{Wt plAS •/ 



symbol taxt / 

tx_aatry ( T ) .* 

kldji - kldcooat < T > 4 




tr_axit { kid ) , 
wills { <- kids i 

{ kl« - wM mU, T ) 

t CAM P_ID_ t 

do_td attx ( kid ) .• 
taxt - twtofied* < kid ) t 
If ( taxt — C_ f do a ck ) 

( kid . 

/«1HSGV"*«« attrlaata »ot allowad oo 1b jplaa- 

, ST»*OStX ( t«Xt } 

•im ir i uxt — c_puii_up 1 1 taxt — c_puai_aowa j 

< kid . 

/■•IHSCV-t. sttrlkuta ea aa a*iat dKltrt as «a lo_pin" 

. syato*tx ( taxt J 
) J 
mm If 

( taxt — C_*t*1 J I 
taxt — c star* 1 1 
taxt — C_adas_rlsa 1 1 
taxt — C_adas_f all 



kid ) > — P_ 




/ *LHSC«/« currant 



ipac ( kid ) i 

>faada ( aabtxaa < l . kid > j , 
If ( taxt — C_pwll_«» | j taxt — C_pull dows ) 



daclara as an io_|>lo- 



lf lcatloa attrltouta IXlaoal oa in_pin«- 




dafault s 
carror 
( kid , 

/«LMSC*/~lataraal error: do_la_jpia*: 

( aaa*o£» 



tr_«xlt { T } .• 
} /• do_in_pi*s */ 



atatlc void 
do_ottt_plaa ( T ) 
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SOURCE TEXT 



<03 
604 

6oT 

~607 
608" 

_60* 
6M> 

6l2 

614^ 

_«7 

jsit; 

ST; 

622 

623 

62*. 

625 

626 

627 

628 

«• 

630 

631" 

63* 

_636 
637 
638 
63* 

I6*o; 

_641 

_**2 



_647 



-m 

653 
6$4 

6S6 
6S7I 
658 



"670" 
~67f 
1672" 
673 
2674' 

676^ 
677 
678" 
679 



_682 
1683 



3R 



"690" 

JS 

6*3 

6*T 
"646 
6f7 




•f Outfit pi»* */ 



( 1 - 1 . T 1 
< kid ) r- N MAKE 
kid - ■i ito fc r— { . T ) 

twit *- 4ojU.mm < fcld ) v 



_ < kid ) . 
■ kldewat { kid ) > 
It ( k )■ eowt } 

( buf.li«tMd { k , © 



( * , kid > , 
«r «< owt _pl» i 



its cc|nrtd to cterlc* signal t 



tx_«lt ( kid > 
vfclla ( ++i <• 
I kid 




( t*xt — C_*v»l j 1 
■ — C_»*«wr« || 
: — C «d9* rlM 
; — C ««iX | | 

tMt — C.kMpallv* 



kid ) ) — p_ii>_ } 




-oX I/O plw V 



TOO" 
701" 
" ™£ 
703 
704 
705" 
706 
707" 
708" 
709 
710 
7U* 
712 
713 
714 
715" 
716~ 
717 
718"" 

7 «L 

720 



( 1 - 1 , T ) * 
< kid ) i- MM« . 



Dt *- 
• -> MM lo • 



tx •■try ( kid ) i 

k - kidcwiat ( kid > t 

If ( k 1- count ) 

{ tour.lastud < k , c 



< k , kid ) 

*T Of 10_plB 1 



ix s coap«r«d to d«<rie« sig»»l 



tx_*xlt ( kid 1 i 
wkil* < <- kid* ) 

( kid - MMZtt ( 1 , T ) . 
{ CIM P ID 

de_ld_attr ( kid ) ,i 
t«xt - tvxtolaod* < kid } 

11 < t«*t — CI* 

tb* -> kr- 

11 
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SOURCE TEXT 



_8S2 H 



I 

•lM 

ta* -> w ,|ro i n d cou*t 

If ( couit t- X ** * l- count ) 
I buf liitMd ( k • count. 3 t 



ror 



< k . kid ) , 
tr of fto«ud_pti 



x* cooparod to tteTlc* aloaal : 



"tS3~ tr_exit ( kid ) 4 



•54 

«SS 

■56 

•5* 

•39" 
•60" 

-.•62 
•63" 
•64- 

•67 
•69 

•71* 

•73 
•74 

-Sli 

•77" 
•79 

m. 



vnlla ( <- klda > 

I kid - awbtree < 1 , T J t 
avltck ( a — a f di ( kid ) ) 
{ caae 9„XD_ : 

do Id attr ( kid ) t 



( kid , 

/»IK3SCV"9MW*a_jpi* attrlbotaa 113.e«al: %a» 
, Nf < kid , 

) ^ 



Xt < NMolN<t ( -utotr— < 2 , kid } ) P_XD_ > 
{ do_eyci«_»p«c < kid > , 

T^d*w« ( 1 , kid ) , 
/«UtSe*/"crcl* aeocltlcatloa ttullwu Hiatal on exouad_plma- 



«9i 

•93 

:»*«; 

•95 



< aubtxe* ( 1 , kid > , 
mx. or imIiumm afMlflettlet attxlbut* Hiatal on areuad_plaa M 



dtfMUt : 

career 
< kid 

;'/"iiUrul error: do_exoond_p laa : 

) '* 



tr_aaclt ( T ) / 
) /» atrfwaaljla* «/ 

■tatlc void 
do_ac_piaa ( T ) 

tJTM T / 

/■ ooua ta aad cfca oka attribute* nt «C plaa «/ 



_905 
90* 
907" 

909" 

9»2 
913 

_»I9^ 

-if 

92<f 
921 
_9Z2" 

923_ 

_924^ 
925" 

SS 

•27_ 



_93P_ 
931 

933 H 
•34 
935 
936" 
_937 
_93» 
.939" 
940" 
.941 

_>CL 
__943 
9*4" 

ss : 

947 



950 
951" 
952 
953 
954" 
955 
956 
.957. 
9M 
959 



1 » 

klda , 

k , 

tx— kid"/ 

*r_— try { T ) , 

klda - kldce—t ( T ) . 

•or 

( kid - —bfcroa ( 1 - 1 . T ) - 

< kid ) t- ttjHMms, s 
i ++1 , T J 

cooat a- dojpli.MM < kid ) ; 
tr_— try f kid ) .- 
k - kldco— t ( kid > , 
1« ( ccu it — 1 ** k t- 1 ) 

'"• ' - k / 



I 



ir c 
< to 



T=*i a* k°r Mt 

< k , 



( aw btroa ( k , kid ) 
l V~vxoo« n— box or nc_pln 



1 to device clonal 1 



} 

tx_exlt ( kid ) / 
valle ( -m-1 <- klda ) 

I kid - wtotrM ( 1 , r ) / 
ewlkcfc ( 00—0 I—do ( kid ) ) 
{ eaao f> XD_ : 

do_ld_attr ( kid ) . 

< kid , 

/»W»«/"»c_pU attrlnutoe UleeeJL: %a- 
, aor ( kid ) 

) / 



caao M ATT* 1 

If ( no— o iood a < oototxoa < 3 , kid ) ) — p_id ) 
t do_eyclo_a»oc ( kid ) „• 

< aubtxoa ( 1 , kid ) , 
/•IltfCVcyclt aaocirieatloa attxltouto Ulooal on ac_plaa- 



< kid ) 



i 

do_curr«a t_ 
carror 

{ subtree ( 1 f kid ) , 
/•IMSCVcurront or realataoce apeclxleatloe attribute llleeal on ncjpina- 
) 
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__961 
963 



Z96*. 
__970 
_971 
^972. 
973 
974 
1975, 

~9Tf 
_978 
„979^ 

9*1 

982 

983 

984 

985 

986 

_987 



~99<f 

99i: 

992. 



993. 
996^ 
_997 



1000 
1001' 
1002 
"1003* 
1004" 

-1005 
1006" 

11007 

_iooe 

_1009 

_l6t"6" 

_ioir* 

_l012 
. 1013" 
3014 

- ,01 ~£l 

loitf^ 

"1017 
„1018 
1_1019* 
^1020" 
1021" 
1022 
1023 
1024 
"1025" 
1026 
"1027" 
—1028" 
_1029_ 
_ 1030 
_I03l" 
1032 
1033 
1034 
_ 1035 . 
103<T 
1037 
1038" 
™"039: 
_1040 
1041 
1042" 
" 1043" 
_1044 
_J0*S* 
1046" 
1047 
~V 

„I049" 
105©" 

"1051" 

1052" 
1^053' 
1054 
"1M5" 

J0S6 

1057 

1058 

1059 

1060 
"I06f 
"1062 

1063 
J064 

1065 

1066" 

1067" 

106B~ 

1069 

1070 

1071" 

1072" 

1073 

1074" 

1075' 

1076" 

1077" 

1078 

1079" 

1080"" 




kids i 
tx_«ntry < T ) „ 
kids - fcld cow t < t i . 
fox ( k - 1 k < kids 



tr_sxit ( T > 
return count .- 

1 /♦ dO_X«S«tS */ 



( subtxoo (k,t) ) , 



* title ualgMd lo»g 
do_uait < T , ustt ) 



symbol «u»it , 



clock, xsto umlt*« rotuxs tiat Is plcesscoMs, sod unit i<a«Bt±risr 

t 

o , 
nx 

( T > 



( 1 , T ) .- 
< T ) — 1 ) 
t«(t - t«tto(Md« ( kid } .- 
str ■ iTiteitx < text ) i 
• - but . 

( ( «StX < •** | I «StX > 



< kid 
toxt ) 

< »tx > 



•» - «\o» , 
••t.uxt ( kid 

T«l - CfcOCk MS* 

set_*awt ( kid 
text < 

} 

•1M 

{ t*1 - ctect.M ( kid ) i 
kid - cubtZM { 2 , T ) « 
tx_ostxy ( kid > v 
text - toxtof aodo c kid > 

SOfc - 1 . 

tr_«xit ( kid ) / 

I 

it ( 



•ualt • c it , 

If < Mt J 

Mt.tnt ( kid 
If ( »*1 1*0) 

▼Si • 1 / val • 1X12 

• If 



c_«t ) i 



( 

unit • 
If ( m 



C.Ul , 

) 

m.ttit c kid . c_ux 
If c ▼*! I- O ) 

▼•1 - 1 / »*1 • 1X9 t 



tlM If < 

i -u.it 

OOt.tOXt ( kid , C_I«X } 

If { ▼«! I- o ) 

vol - 1 / ▼«! - IKS , 

1 

•In if < acoap txo ( t»t , c i 
{ -wait - c car / 
If < Mt ) 

Mt.ttxt c kli 
If ( »al I- 0 > 
▼*1 • I / T*l 

I 

•Iso if ( icafiw < 

( "unit - c »s i 
11 C T 

Mt.tMt ( kit 
If ( vsl l- 0 ) 

▼•1 — 1X9 i 
llM 



c_Ckr 




oot_toxt ( kid 

if < t«1 i- 0 ) 

▼«1 «- IE* 



( kid , 

/•LK*c«/-x«ro clock poxlod lll^al- 

) ; 

I 

•1m If ( scoapoxo < t«xt , c_a* ) ) 
( *ualt - c as ,- 

if ( SOt ) 

s«t_toxt ( kid , C_w ] , 
if ( f- 0 ) 

TSl — 1E3 i 
•Is* 
corxor 
( kid , 

'UBC'/'wro clock poxlod ill*g*l- 



J 

ols* If ( 

{ "unit • C_p« 
It f oot ) 



< toxt . C_ps ) ) 
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JOB. 
10C3 

_i«r 

_1086 
_1087 
1Ot0~ 

10*6 

w»r 

_1092 
1093 

1095 
1096" 
1097 
~109S 
1099 

3 loo" 
_iioi" 

1102" 
"1103" 
Jl104 
_1105 

1106 

111 07" 

_i"io8 

„1109 
—1110. 

_1"« 
.1115" 
111*" 

„1117" 
1118 
1119 
1120 
1121" 
1122" 
"2»" 

_1124 
1125" 
1126 
1127 
1 128 
i .1129 

_li3d~ 

_11*1 

1133 
1134. 
1135 
1136 

1138 

1140 
1141" 
1142" 
1143" 
1144" 
1145 
1146 
1147 
1148' 
1149 
1150 
1151 
1152. 
1153 
1154 
11551 
1156^ 
1157" 
1158" 
1159" 
1160" 
1161" 
1162 
1163 
1164 
1165' 
.1166 
1167 
J 1168" 
1169 
1170" 
117f 
1172" 
1173 
1174"" 
1175" 
1176" 
1177" 
1178" 
1179" 
1180" 
1181' 
1182; 
1183 
1184 
1185 
1186 
1187 
1188' 
1189 
1190 
1191 
1192 
1193" 
1194" 
1195 
1196 
1197 
1198 
1199 




1 

•lM 

i 

< kid . 

/*«oc»/-ili»9*l uait apwclflar: 

> 

val « 



MMS._HAX_rT.KlOD > 



1 

X < »al t- 
lf ( v«l 
<r*l - 0 

•1m if ( ▼»! < tmsjmxvjmtoo ) 
I fill tout ( tMtofMd* ( wbtx 
( void } aprlatf 

( BtBB_JMlf r 

•tlu- , 

( uulfMd I009 > Ab\S_KXW_*X*XOD / 1000 



T ) ) 



t«cto<Bod* ( kid ) ) f 



) 

«rrer 
( kid 



1 alga. %a (poxla 



at to* bo laaa tnaa %» aS)" 



xotura »al + 4.999 
) y* do_uait »/ 




( •++B >- *0» 
; val < HKLjrius. 
▼al — 10 i 
▼al «a - ' 0* 




paxaat ) 



J 



mXmm 

9_daclara < t 
tr_axlt ( froai 
tx~«ntxy ( to ) ; 
UxU - taxtofaoda ( to ) ; 
If < ( bibb - cha«k_plB_ataab«T 

tka -> apla cat » aia* * 1 
valla { apia_BUB)toar_of ( UxU ) ) 

t*Kt2 ■ pra p aad uadoracora < t«xt_2 
sot apla ataaOar ( taxt2 , t«U ) < 

tX_*Xit ( to ] ; 
1 /• BMplt */ 



> } >- ttoe -> apin_cnt ) 



atatic TO id 
do_a»applBO 
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LIKE * SOURCE TEXT 




te» -> ultxa.fut < 
CAM N OSACC s 

tr_««try ( ntld > „- 
t*xt - tmtofMd* < ntia ) . 
If ( « c»in tt < text . C_pu»llc 
«*t_text ( ritltf , Cjpubllc J „• 

I* ( acovut ( tmt . c_jprl»««« 
»«*_text. < txld , c^prl-»«t« j 



— NCLLSTM } 
texfcotnode ( fkid ) 



• *» (wit to* public or private)" 

j . 

tr < t 
tk* - 

•lM 

c«rror 

( tfcid , 

/*LMSC«/"i»t»rn*l «rror: d**lc«_us«g* r«sp*cl£l«<3: 
, •yMtostr ( text J 

*r_«xit ( 
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SOURCE TEXT 



—1321. 
_1322 
_I32J 
-1324 
_1325 
_1326 
_1327 
_1328 
_1329" 
J33C 
.133 C 
1332 
_1333„ 
1334 
1335 H 
1336 
1337" 
-J 338^ 
_1339 
1340 
1341" 



_ 135f 
_>352 
_13S3 
_.13S4 

_ 1356^ 

_i3sr 
nsa 

13! 
134 
.13* 
, .1362 
_1363 
_J3*4~ 

i3<kr 

13*7 

1369 

_1370" 
1371" 
1372 

JJg 
j37S- 
1376 
1377 
1378 
1379" 

rw*f 

1381 
'3*2 
13*3 

ir 
i; 

1386 
13*7 
1388 

_1389 
1390" 
1391" 
1392, 
1393 
1394 
1395 
1396 
1397 

J3! 

' 131 

1401 

1402' 

1403 

1404 

1405 

1406 

1407 
.1408 

1409 

1410 

141 f 
1412" 
1«?3 
1414 
1415^, 

14l7_ H 

14 It 

1419 

1420" 

1421" 

1422 

1423 

1424 

1426 
1427 
1428 
1429 
1430 
1431 
1432 
1433 
1434 
143S 
1436" 
1437 
1438 
1439 



i task » C alaalag.dalays ) ) 
mmt. «am < fit Id . C_iil > ■• i_<%mlmy ) . 
mX*m If < ■■ ■ ( tot , C_lo_«twt_e> >i y« ) ) 

Mt t«t ( £Ud . C_io„«t*r«_c**i9»« ) .- 

■lM 




tr «xlt ( <k.ld | 

ir ( km* — . 2 ) 

I tr_»»tx r < 3* ld ) 

If ( MMfUt f t»t , C_€»' ) ) 

Mt_t«t < Ikld . C_oa ) j 
•1mm If < ■! —mum < uxt , C_off ) ) 
Mt tut ( lkld , C_o£t ) 




( fki* ) 
kid 1 .- 



mmmm UJCUtCWjmt s 
kr_aakry < fkld ) 4 
t«t » taxtofaoOt ( fkld J / 
If ( •eowmmxm < tnt , c_iat«rn«l ) ) 

»*t t*xt ( fkld , C liUiul ) 
mXmm If < t—yn ( **xt , C «fcl ) ) 

aat_t4a(t ( fkld , CjmxtX ) , 
tiM if ( me urn t ixm < t«tt , c_«xt2 ) ) 

Mt tMt ( Ikld , C «U } 



< fkld . 



elf la*: «• (Bttafc ba tlttriil, •xt«n«l_clockO , or «t*rn.:_clocll ) • 



If ( tfca -> clk_typa — tTOUJTK ) 
fck* -> clA_tyr* - tntdfaodt { f 



( fkld , 
UOC«/"clock_t7M naaac if lad.- 



) / 

tx_«lt ( fkld ) t 



cmmm N_DIS TIM_C 
If ( tka -> dl< 



( T , 

i'/'dlMWt tl»l»9 ckKil*9 raaa*elflad» 

) . 

tlM 

tk« -> dl* tlJi cWct - 1 t 

Cm— NIWH TIM MEA5VKE : 

tt < tb* -> lata tlB_Mi*Ut ) 



iMSC-/- inhibit ki»iM_SM>< 

) i 

UN 

tb« -> l»h_kta_a» 



at raapaclf lad" 
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W '•' L* : -<nOA->*^ ' i SOURCE PROGRAM 


|P 


DATE 5/23/89 


PAGE # 




T* 45 4:42:25 pro 


13/68 


UNE # SOURCE TEXT 









_J446 
__144? 
_I44* 
_1449 
_7450 
_1451 

__14S3" 
1454" 

J**£. 

145T 
1457 

1459 
1460 

1462^ 
.1463 

_...1464" 

I146T 

146^ 
-1467 
„14«f 
_1469" 
_1470 

_i47'r 

_1472 H 

1473 
_J474 
„1«75 

_1477 
147S" 

dBSF 

_i4*r 

...14S2"" 
14*3" 
14*4" 

Zl4*S~ 
14*6" 

li**?: 

14*8 

__14*9~ 

— 1«£ 

.1491^ 
1492~ 
1493 
1494 
1495" 
1496 
1497* 
149* 



„1500" 
-J 501* 
_15G2~ 
.1503" 
__150«" 
1505 
1.1506 
1507" 

1509 H 

. 1512^ 
_1S13" 

J Si* 

.1515. 

151^ 
_1517 
151* 
11519 
„152Cr 
_1521 

.1522" 
1523" 
_j524" 

■ 1 525 . 
1526 
_1527" 
_152* 

1529" 
J1530" 
JSJ1. 

1532 

1533' 

J534" 
"1535 . 

1536" 

1537 
1.153*" 

1539 

"1540" 

1541" 

1542 

1543" 

1544" 

1545 . 

1546- 

1547 

154* 

1549 

1550 

1551" 

1552" 

1553" 

1554' 

1555" 

1556 

1557 

155* 

1559' 

1560" 



CAM KjmCXLDJTXMt :' 

ir ( too -> <3*f hold — CKDEnKTD ) 

( Uw -> 4tf ' -»5.*» - 1O00 « CBOCK_Biai ( f kid ) „■ 
ir ( t*<* -> wi.-: bold > KAX.PEXZOD / 4 > 
I I void ) *prlmtr 
C aaoabul . 
-%lu- , 

< vulfMd lo»9 ) KUt.PEJtXOD / 4 000 
J . 

< otid . 

/»IMt8V«>«lc«.fcrtd.U» too 1«Z9«: %« (ouat bo no More than %* nSl" 
( taxtofaodo ( tkid ) ) , 



( ntld , 

/•Oa«v-<l^lc« kold_tl»» xeaeeclfled: *«■ 

• mymtmrntx < toxtolaodo ( tkid ) J 



caae N SrnjP TXMC : 

if { uw -> def_eatuf> — mxMcrziirx) j 

{ too -> def_Mtup - 1000 • ceeck_auni ( fk.ld ) i 
If ( too -> dof_aetup > KAX_raUOD / 2 } 
I C «»U ) eaclatf 



< UMlfWd I009 ) K«_KJtIOD / 2000 



too 10x90: \m (out bo ao aoxe ttoo %* oS)- 
otoatr ( toxtoxaode ( lkld ) > , 



I 

OlM 



< Xkid , 

/*U«CV*d4rrlca_aet*a»_tia»a reaoeclf ie 
, 4]M04tT c textofao 

> / 

bxeak t 
caae K_SM»ICJTXIIC : 

If ( too -> def_aeaele — 1 



( O 




) 

t it ( 
< « 



> >- 41 -ayotoatr < bow ) <- |1 

} >- «a» 44. -ayatoatr ( bom ) <- T 4 



c_laf laity ) ) 

< 1 , fkid ) , C_iaf laity") 



! 

0X00 

I co 

/^LMSC«/-llioo«l dtrlet.. 



• If ( ecoewexe < bom , C_*tatic ) > 
eet_text ( eubtree ( 1 , rfcld > , c * t*tlc > 



< 1 , fkld ) , 
f^»tlf lor t^%»^ <ouat bo Infinity ox atatic)- 



xatol - roto2 • 0 t 
If ( klda — 2 ) 

( 1 . lkld ) ) 

) >- 44 
) <- 'z- II 
( toxt J >- ••• 44 
C toxt > <- «z» 

I 

i it c m 1— ii t o < toxt , c_laflaity ) ) 

f o«t toxt ( —* - - — *- 

toxt 



t4«t ( aubtxoo ( 1 , lkld ) . c^lnflnlty ) . 
- c_a» 




( toxt , c_«t«tic } ) 
{ l , lkld > , c_*t«tic ) 



/•LKSC-/- illegal doric*.) 



< subtxoo f 1 , lkld ) , 
1 identifier: %* (aust be infinity or static )- 
, ayartostx ( toxt ) 

) i 

tOXt - KUXXSYH . 



xato2 - do_uait ( lkld , 4 toxt ) 
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Copyright 1989 ^ / v ■: 
Logic Modeling Systems t 


SOURCE PROGRAM 

sheUswm/walk_l.c 


DATE > 5/23/89 


PAGE 0 

14/69 


TIME 4:42:25 pm 


LINE # SOURCE TEXT 



562 
1563. 
1564 
1565 
_1S66 
_\567. 

156* 
'15691 
1570^ 
~1571~ 
1572" 
"1573 
1574" 
"1575 . 

1576 
.1577: 
1578 
157* 
15*f 

is*r 

1582~ 

15** 

1566^ 
1587 



3s»: 

1591, 
1592. 
1593^ 
1594 
1595" 
1596" 
1597 
159*~ 
1599: 
1600 
.1601 
1602 
1603. 



1605 
1606 

_16©7 
1606 
1609, 
1610 

. 1611 -1 
1612 
1613 

1614" 

1615 . 

16161 

1617 

161* 

1619 

1630 

1621 

1622'. 

1623 

1624' 

1625 

1626 

1627 

1628~ 

1629 

5630' 

1631 

1632" 

1633 

1634 

1635 

1636' 

163? 

1638 

1639 

1640 

1641" 

1642 

1643 

1644 

1645 

1646" 

1647. 



1649 

1650 
1651" 
.1652" 
1653 
1654 

i«s; 

1656 

1657 

165* 

1659 

1660 

1661' 

1662 

1663 

1664 

1665 

1666 

1667 

1666 

1669 

1670 

1671 

1672 

1673 

1674 

1675" 

1676 

1677 

1678 

1679 

1680 



lf ( klda — 2 > 

I It ( Xldcouat ( Ik id ) — l ) 

{ text * tMtOlMd* f MlfetXM < 1 , lk. Id ) ) 

lr 

( **y»t©.tr < text j >- »*' u 

•«y>to«tr ( text ) <- * 2 • || 

•ayafcostx < text ) >- • m 1 44 

•ayateatx ( text ) <- 'z' 

> 

{ if ( t ffi w < text . C^lafiolty ) ) 

{ Mt.UXt 

( Mktm < l . ixid ) , 
C_lafl*lty 

) i 

text - c_x* 




rate2 - 0 , 



xate2 - <V>_u»it ( ixid . 4text ) i 



xatea - do_uait ( ixld , AkMt ) 



•la* 

( xatel - xate2 - do_i*»lt ( fx Id , 4m» ) 
if ( kid* — 2 > 

{ if ( kldcouat < IX id ) — x } 

( text - textefaoda ( xaitotrm ( 1 , 



if 

( 



:t ) >- 'A* 44 

:t ) <- 'T> J | 

*r ( text ) >- 44 

C text ) <- *x- 



lf { *»CtTl*t*( ( 

text - C_mm 



C laflalty > } 

( 1 , lkld ) , C_i»finity ) 




< NtttTM < 1 , lkld > . 

idaatlflax: %• (wit te laf laity or atxtic)- 



rate2 - 0 , 



rate2 - do_.ua it ( lxid , 4 text } 

1m 

*ate2 - do_u»lt ( lkld , 4 text ) i 



lf < kid* — 2 ) 




< lxid 3 , IX id > 



mm C m : 
CAM C_UX : 

cim <Caa s 
cue c_p« s 

xvitcb < DIM ) 
< CIM C_8Z : 
C4M C KSZ. : 
C«xw C_>«x : 
C4M C CMZ : 

l»Mf_5xd { B«M , text ) 

car t or 



laeoaaiateat ualt typa«: %*" 

, buf 



} , lltid ) , 
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:ems: 



SOURCE PROGRAM 

shellswm/walk_l.c 



DATE v 
TIME 



5/23/89 
4:42:25 pm 



PACE # 

15/70 



USE # 



SOURCE TEXT 



1611 
_1683 H 

rill ' 

1668 

_16»_ 

L.1692" 
1693 
1694" 

7l6»6" 

1697 

"149B" 
_1699 

1700 

_i7or 

1702" 
"1703" 

1704" 
"1705" 

1706^ 
"1707" 
"1706 

1709* 

_"!< 
17ir 

.1717: 

1718^ 

_J7l9 
_J720 

1721 

.1722. 

1723 H 

.1724, 

17251 

172T 

1728 

—172?: 
__17» 

-mr 

.1732. 
l 233. 
1734 
-J735" 
_J736 
1737" 
I173C 
173 9^ 
"1740" 
J741 
JJ42I 
1743H 
"44" 

i74r 

1746" 
1747 
1748 

1749 
1750" 
1751" 
J752T 
1753 
J7S4" 
1755. 
1756^ 
1757_ 
175T 
1759" 
1760 
1761" 
1762" 
„1763 , 

1765" 1 




1 < 



t •Odif ENFORCE KATE 

ir ( t*« -> cujwipdi — -i i 

I tko -> el*_p*r±«dl - xat«l . 
tk« -> cl*_»orlaa2 - r*t*2 * 



< fkia . 

) * 
toHi .- 
CAM K_TT C HOUIC T s 
*r_««txy < Cfcitf ) , 

> / 
_TTL J ) 

c.m > * 

Iff ( ir t ir* < leoxt . C_MM0S ) | 
Mt.Uxt < Old . CJMK& ) .- 
•In IE < | iwo < Wt , C_CM0S ) ) 

•«t_t*xt < fltld . C_CMBS > 

OlM If ( I I 1 I !• < Wt , C_CU»tO» ) ) 




tx_«it c ata j .- 

tor ( * - 3 , * <- fcld« / ++k ) 

" < nMim ( k . T ) ) . 



for < k - i k <• kio« . -»~*k ) 
tte -> m MM 



C k t I ) ) / 



.SCV StAtMMt**/ 
cao* M_IK HMS s 

tor ( k - 1 / k <- klda / +*k ) 
4o_ia_piM c — ot*«« < k t T ) ) 



'■mmm HJiOjn*S 
tor { k - 1 / k <• I 

*)_iOJflM f , 



1767" 
1768 
1769 
"1770" 
377C 
1772 

J773. 
1774 
1775^ 

"1776" 
1777 

"1778" 
1779" 
1780" 

"l7M* 

"1782" 
1783" 
1784" 
1785 
1786" 
1787 
1788" 
1789" 
1790" 
1791 
1792" 
1793" 
1794" 
1795" 
1796" 
1797 
1798" 

1799 _ 

18O0 



■mmm U NC FXMS 

tor i k • 1 / E <- 1 



C«M «_OCT riMS : 

for ( k - 1 t k <• kids ; +*k ) 
do_o*itjiM ( — fcfcr— < k . t ) > i 




CIM NDCTAOLT DEUX s 
pr oc««_ t lalaq 
( tkld , 

k tb« -> al» d*f «ult , 
«• tki -> typ_0«I*uXt . 
* tbe -> MZ_4«f4ult 
) f 

If ( tk« -> uMjOttault ) 



( tkid , 

/*Utscv"'6«£«ult_d*lay x— fe±t±m0, m 

i s 

clw 

tJb* -> uM.dafanlt - X . 
bxmmt. i 
c«*« N_ DELAY : 
/* -FEC, - AT*, .MAM BUtMMStl*/ 
C««« N.PACEACE : 
CIM N_PIH_«AP : 

brut „■ /■ ggg tkogo la • l*ttr gggg •/ 
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Copyright. 198? 
■ Eogic ModeUrig" Systems: 


SOURCE PROGRAM ^ 


DATE v 5/23/89 


PAGE # 


sheilswm/ walk^l . c 


T1ME 4:42:25 pm 


16/71 


LINE 0 

1801 CM* V AMmi : 


SOURCE TEXT 







iao4 

_180S_ 
1*7? 

Li8o8" 

1809 
1810 

ll»lf 

jai2~ 
ian 

18J4 

181©^ 
1817 
1818 

1819 
1820 
"l82f 
1822" 
1823 



P«*r_»*P - * ' 
for ( k - 1 / k <- 4 ++* ) 

Oo «MffU9 ( mbtxM < k. , T ) » T ) / 



Oafault : 
if < Jtlo* } 

Vbll* < tWCOUBt ( field ) ) 

ffcld - Mbtm < 1 , fkla ) t 

•1M 

fkltf - T ; 
( fkld , 

/"WKV'lltWMl •rror: w«Ut_l. ^UAfcBOtra »od« ft*-* %*« 



fcr_«xtt ( T J i 

• ««d Of COUmlMT _1 ) tor JWBL >MPMMt «/ 
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Logic Modeling -Systems 



SOURCE PROGRAM 

sheUswm/walk_2.c 



DATE* 



5/23/S9 
4.42:27 pm 



page * 

1/72 



SOURCE TEXT 



/* SCCS_l»c »r«Xk_2.-c x*v 3.1, 4/24/19 «t «»x«li43 
/* 

« / COMtxtlMT Ik 3 

V 

t lscluds 'ccaw.k' 
I laelud* -BHBL-h- 
I lsclud* <«txi»9«.h> 
f lBClud* -»tr»^.h- 
t lsclud* "ipuM.h- 
I include -tiMi.r 
* laclute 




1 27 



. ( fn> J , 

if < UMOtM4t c J — P_ST*_ 

I buf^stris* ( syvtostr ( tsxtols 
tsxtl - itxtoiyi < but ) i 

tlM 



( fxo» ) j ) 




_71 
_72 
_ 73 
_ 74 

77 

_79" 
_*f 

if 

«2 

_S3 
9* 

-£ 

_t7" 
_»•" 
_»»" 



_ioo 

101" 

_102" 
103 

-JO*" 
10* 

107" 
108 
109 
110~ 
Hit 
112 
113 
114 

lis 

116 
117 
118" 
119 

120" 



II ( dels I- MCXXTKtX 

dClD - HIMt i 

If C dels I- VUIXTX1X ) 

l_dsclsx» ( fcsxtl - de! 
If ( apii_MM.of c 



) > 




Mt.apls 

tr__«xit. ( « 

1 /• Mplt ♦/ 

■ tstlc void 
do_Mpf»l»9 ( * - 



/• 



V 



kldsl , 
kids2 .- 
«x_«stry ( t j . 

kifll - W lfc t X— < 1 , T > y 

*x_mmtxj ( kldl ) ; 
kldsl - kldcoust ( kldl ) 
kid2 - suMxm ( 2 « T ) / 
klds2 - kldeotiat. < kld2 ) 
If ( kldsl > »1rt«? ) 




•1h tf ( kldsl < kidsi ) 
MRU 

{ aubtZM ( kldsl ♦ 1 , kld2 ) 
■y dsvic* adapts* pin as 



) 

tx_sxlt ( kldl ) J 
tr_sstxy ( kid2 ) 
for f k - 1 t k <- 
lr ( k <- kids2 
MP It ( subtxt 
tr_axit ( kid2 ) . 
t_r_«xit ( T } 
} /• dOJMppla? «/ 



< kldsl * 1 , kld2 ) ) ) 



> C k , kldl ) 



subtxaa ( k , kld2 ) 
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Gppyright'1989 

IJbgic ^M^d^^^stenis^ 


SOURCE PROGRAM 


> 


date, 5/23/89 


PACE # 


shellswm/walk_2.c 


™ E 4:42:27 pm 


2/73 


LINE * 

121 tr •■trr t T ) -• 


SOURCE TEXT 
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Copyright 1989 ; 




SOURCE PROGRAM 

shellswm/ walk_3 . c 


* 


DATE fc 5/23/89 


PACE # 


Systems^ 




™ E 4:42:27 pm 


1/74 


LIVE # 




SOURCE TEXT 









_2l" 
_22~ 
_23 



_37 



•tatlc itntct pla attr • 
■llo_attrs ( six*"} 
u4»ort six* . 




cbax *ptr . 
if ( six* ) 
ptr - la_u 

•lM 

it < ptr — mu: 

< 1 . 



i*_rfaii < > 



fly-alloeatad pin attriiuta array •/ 
( struct. pln_attr ) • six* } 

(*llo_*ttx*)- 



rotuxa < atxuct pis attr < 
) /* *Uo_afctra ■■*/ ~ 



«t«tie void 
doclaro_plB_aai 



45 

46 

. 47 

48 

49 

SO" 

sr 

52 

. 54 

-35 
_56 

57 

_58 

_ 6i 
62 
-63 
_ 64 
165 
.66 
-.67 
^68" 
~69 
_70" 
71 
72* 

1"73; 

_74 
75 
_"76 
_77 
_.*8 
79 
•0 
"81 
. «2* 
S3 
'_S4 

_ Js 

_86 



89 



dlxoctloa 



/• •wlin passod pla 3 
{ tro* look , 




. , toxt ) ) 

look ) — M_I*f_PXKS 

look ) « H IO PINS 

look ) — M_KC~>IN5 

lOOk ) — K OCT PINS 

look > — M_PO«""*_PIHS | | 

look 1 — K_C»OCKD PIKS 



/*tKSC-/-<Wriea siuasl 



•yatoatx c tost ) 



i rodoclsrod: »«" 



ola* 

) /* 

atatle uasort 
•<M_pla_som* ( 
fcroo 

T , 

dlxoctloa , 



ovardoclaxo > 



100 
101 
102 
103 
104" 
105 
106 
107 
108' 
109 
110 
111 
112 
113 
114 
115 
116 
117 
118 
119 
120 



struct pia* >doat 
uasort ovordoclax* , 

'* tJao pis la ? sfesrtlso it -ts* i 

/• doclaxoa tsoa all »ia *talarojpla_s*M< ) , i 



) ) 
( T ) 



dax'tb poaitlon la doat •/ 
•tuna sow sumy pla* 



suatl - 0 , 
BUB2 - 0 j 
ayatool tost i 



~ ----- * 
( caao P_ID_ s 
cas* p mm 

taxt - tsxtof s 
doat -> as— - 
d*clar*_plB aai 



If < t 



ovordoclaro 



iat -> aaao 

caao p~ $T8 
/* vast about oasoratora !■ strisoa* */ 
but_at*iag < ayatoatr ( taxtoxi 
taxt - atxtoay* < oui ) s 
doclara_pia_s 



< T 1 ) ) 




caao N PXM_NAKE : 

kid » aubtxoc f 1 . T ) , 
tx_oatry ( kid ) .- 
toxt - taxtoxaod* ( kid ) 
look - s_lookup ( tost ) i 
If ( look NU1Z.TXCC ) 
9_d*clar* ( tost . T } t 
buaa mm to s list of buss a 
tr_oxit ( kid ) t 
kid - aubtro* < 2 , T ) { 
tr_oatry ( kid ) . 
Dual - 

d*e_rafcioa ( kid > rf 
tr oxit ( kid l 
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^QopyrighXl989 




SOURCE PROGRAM 


.¥ 


DATE 5/23/89 


PACE # 




Systems' 


shellswm/walk_3 . c 


™ E 4:42:27 pm 


2/75 










LINE* 




SOURCE TEXT 









122" 

123 

124 



12S^ 

129 

_130 
- 1*1 

-13- 

_13?_ 

__i4d^ 

141 



If ( fcldco 

( It id - MbUM ( 3 , T ) , 
tr_o»try ( tld ) . 
na2 - <tec ration ( kid > 
tx_wit ( kid i 

1 

11 ( mmI > ml ) 

tor < 1 - Ml . — 1 } 
{ dKltrt_pla_MM 

- *t -> MM - «M i » 



rlara 

) V 
If < I 

a*t_pln B«at* ( d«»t -> BtM , 
/* word alaaaat mm — aaar la tbia •/ 

lr ( l — mm2 > 




~170~ 
177 

its: 

1*0 

_ jw'C 

1«2 
1«3 

'W 

i«r 



it 

192 
193 
_19« 

_«* 

197 
J 
1' 
200' 
201" 
202 
203 
2D* 



J207 
_208 

210^ 
_2lf 
_212" 

2V< 

__215_. 
_21©^ 
„217 
21 • 

:"2i9 

"220 
_22f 

222' 
1223 

224 
" 225" 

226" 



..2» 
230 
23 \ 
232 
233 
234 
235 
236 

'.'237" 
23** 
23»; 
240 



direction 



/■ <*o all ta* pl»* la a pla e«rz*^o*dM<M ▼!« add sis a, 
/•add attribute* *o taoa all aawall ■*/ *"~ ~ 



1 . 
JLlda 

k , 



ct pl»_attr ••ttrs 



tka -> pla cat j 
tr_"»txr { T ) . 
klda - kldoeuit < T ) ,• 
Cor 

( kid - MbtiM < 1 - 1 , T > 

MMOfMd* ( kid ) I- N_NAME. 

kid - mbtiM ( +*1 , T ) 



) 

I « ( ( 



■ doc_xatloa c kid ) ) — o j 



wall* ( k — > 
t 3 - 

-*>_Fia_* 
( kid 



J 



tka -> pla_cat , 
tk* -> pla* + tao - 
< uaaort > < k I- i 



tka -> pla_cat -♦— } 



AX*nrT< * tar t+e«at— taa->pl»_cat ) , 
tr_»»try ( kid ) ,• 
k - kldcouat ( kid ) i 
for ( 1 - o , j < couat . ) 

If { j < k J 

t taxt - taxtoffaoda < kld2 - mbtitt ( ;) + l , kle 
If ( aaaooxaodc ( kld2 ) — P_STK_ j 
{ buf_atxl»9 ( ajwtoatr ( taxt > } „• 
taxt - atrtoayo < buf ) 

If 

( < look - l_lookup ( t«xt ) ) — MUHTREE | | 
aaaaoXaoda < look ) t-.H PACKAGE 

} 

if ( lOOk ?- MUIXTMX LL MMOlWdt < look ) - 

( If { ta« -> aas adaptar aap ) 



N_MAPPXNC ) 



( kid2 , 

/•IKSCV"paeka9« pla aaa* »* Aaa ao davlca adaptar aappiog" 
, ayatostr ( taxt ) 



alaa If { to* -> aas j ack aoe_aa p ) 

< kld3 , 

/»m»C*/"ao auch packao* pla iiat: »«" 
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SOURCE PROGRAM 

shellswm/walk_3.c 
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PAGE #* 

3/76 


™ E 4:42:27 ptn 


USB 4 


t SOURCE TEXT 



.243 
„244 

_247 
248 

249 
250 

_251 
_232" 
_233' 
„254' 

25<T 
"257 
258 
259 
"260 
.26 f 
_262 
263 
264" 
265 
266" 
"267" 
268 

270 

55* 

273 

„274 
275, 
276^ 
277" 

-27*- 
279 

~280" 
281 

'282 

"283 
284" 

'285 

"286 
287 

1288™ 
289" 



"291 
-2921 
292T 
294 

— 2£* 
3SST 



y^ZMsavduplicat* p*ck*o« 




< 3 - i ) ) 



1 - 3 - 1 ) 



■llu - HDXXSYK 



tx_«xit t kid ) 
attzs - «llo_«ttx# ( mum - k 
walla ( *+l <• *1<J« ) 

( kid - autotra* ( 1 , T ) 
add_a*tr < kid , *ttx« . 

while ( itut < tw -> pt> o»t ) 
{ tn. -> pi»s t atart 1 
ta* -> pla« C start 1 
taa -> plaa I «urt l . txaca_dal«y - 0 
ta* -> pit* [ atixt ) . iw_«tt» - atas 
taa -> plM I start I . «ttx - *ttx* .■ 



tr_axlt ( T > 
1 /» de^plas •/ 

▼old 

w«lk_3 { T ) 
traa T .• 



klda v 
tr_«»try < T ) . 
klda - fcldeouat < T ) t 
arttth ( aaaaofaoda < T ) } 
< caaa N_Ilf_PXHS : 
caaa M_IO_MWS : 
caaa K_nc_PIMS : 
caaa N_O0T PXMS : 
caaa n_powek Pins : 
caaa N_C*ocwd_pihs s 

for ( k - 1 .• k <- klda *-»k j 

«o_plaa { Mbtraa < k . T j , T ) 
braak t 
daxaalt : 



l of CoMtxtiHR <walk_3j for 1 
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SOURCE PROGRAM 

shellswm/waik_4.c 
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5/23/89 


PACE # 


; I^gic^MoaSMpSyst6iiis - 


TIME 


4x42:27 pro 


1/77 


LINE # 


SOURCE TEXT 

9 »t CixCl: SJJ 











m 



• ltclud* 'IparM.k* 

• l»ClUd« 'UMI.I* 




r«r ( i'- 6 J i'T'ti^^VlM [ Ktox 1 . MP attx* / ) 

« ,« **S -> « ) • *ttr I i J . U-*_ri«g — ID ATI* ) 

I t*xt - tte -> plM ( «Mx 1 . *ttr (I). atfcr . la . 

If ( «Wt — CjMdkMk I 




_J00 
_101" 

_ide 

__103 
104 

107 
106 
109 

Ho' 
111" 

.112 
113 
114 

"C 
11^ 
117 
"ll« 

120 



/^UOCViBltlUiMtlM I 



I of fNt 1 . pin Mtt - t** 

* title uahort 
tx«* T j 

StXUCt MqiWMt «d««t . 
u*fcort otlMt , 



✓ • e«Xi» do_MMt_plB() Xox »Kb pin iKUcaM by T 
{ u*fcort 



tr_»atry ( t ) 
witch ( ■—Of 
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SOURCE PROGRAM 

shellswm/ walk_4 . c 



S/23/89 
4:42:27 pm 



PACE # 

2/78 



SOURCE TEXT 



2I_ 
22_ 



-J2£ 



■/« 



127; 

128 

129 

_13l" 

■_1'32" 

J33 

1M 

_j3<r 

_13*_ 
13 

fM 

141 

142 

__]43_ 

144 

_14 

147 



lib 

js\ 

133- 



_i« 



158 

159 



=8 

171 
.172' 
173 
174 

"17S^ 
177 
178" 
179 
1«T 

182 

-'^ 
JS 

_187" 

_190 

_JK 
_193 
J94~ 

197 
~198 

199" 

_201 H 
.202" 
203" 
20*1, 

: aa 

207 
1208" 
_209 

210" 
"211" 

212 
.213 

214 . 

2ir 

216" 
217. 
21 1 

1221. 
222 
223" 
224 
225 
Z26 



229 
230_" 
231 
232 
233 
234 
235 
23© 
237 
238" 
239" 
240' 



( T ) , daat , OllMt ) t 



{ Caa* P X»_ : 
caaa ^_KUK_ r 

do_r*a*t_»la ( T 
broak .• 

C«M F_STJt_ : 

thorn yir»twt to : attjriao»> */ 

but *txi»4 < ayofcoatr < tMtOiMdc ( T > } ] 
t*xt - »txto«r» ( buf ) 

do r«Mt ( T , tMt , 0»*t , OdMt ) i 



JttOf* 



CAM N_rZM_MAHC : 

kid - wbtxtt < 1 . T ) s 

tx_oatxy I ki« ) ; 

taxt - t*jrtol»oc»« ( kid ) ; 

tx_«xit < k.id ) 

kid - aubtxoo < 2 , t ) j 



doe ratlra ( kid ) „■ 
tr_«tt < kid ) t 
If < kldeouafc ( T ) — 3 J 
| Km - wbtr«t < 3 , T > . 

tr_»atry < kid ) ; 

■uti - 4ac_ntlu ( kid > .. 

tr «lt ( kid } { 

1 

If < iwl > mb2 ) 

lor ( 1 - OUBU — 1 ) 

1 do^roootjpl. ( T , ooa.aav 
if ( i — ml ) 



f or c 1 - « 
I de.iM _ 

If ( 1 — t 




( t«ct , 1 ) , d*mt , of (Nt ) 



kba i^fU of l» Hp ■ ■ y wiot ■«/ 



««ltXk ( 

( em P_»fCl _ 

loa • otaek.Ut C T } > 
If < In *fc 1*» I- 1 ) 

< T , 

/*l«8CV-llloa*l la itiali ratio* l 
, «Of C T ) 



< T J ) 



« T , 
xttura 1 / 
ca*o If LIST : 

tr_oafcrr IT}* 
loa - 0 / 

kid* - kidoouat < T ) / 

fox ( k - 1 k <- kid* ; ++k 1 

loa -«— uyoq_loo ( notm ( k , T ) 
tr_oxit ( t ) i 
xttum In ; 
caao K_IEKAT s 
tr_oatry { T ) „- 

loa - cboek lak < a u b tx oa < 1 , T ) ) 

if ( loa — ) 



, < 1 , t ) , 

WKV'mo xopoat fackox la lalklaJLlao aoqi 

1 i 

if < loa > KJUt_mrs_sko_LDf ) 

| ( void } aprlakf (~buf , »%lu- , 
( void ) aprlatf 
( a«aa_buf , 

( waaioMd loag } kaz.Kts sio_ixk 
> . 



lilogal- 



< 1 , T > , 

initial lu aoqwoaeo io«t I actor too laxoa* %a {aiut bo bo bjozo thin ««)- 
, but , 
MM feof 
) * 
loa - O . 



T ) . ( loa? ) 1 

( 2 , T ) ) . 



I 

docorato { autotroo ( 1 
loa upa oq_loa ( aua 

tx_oxlt ( T ) j 
rofcura loa 
e«u M^ETCOftXCK : 
tr_oatry ( T ) , 
kid - aubtroo ( X . T ) 
tr_aatxy ( kid ) ,• 
taxt - toxkotaodo < kid ) . 
if ( acOBoaxo ( taxt , C_rlao ) ) 

aot_koxt ( kid , C_xiao ) .• 
ola* if < «roapire < toxt . C_fall ) ) 

•ot_toxt ( kid , C 1*11 ) t 
Qiao ~ 
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PAGE 0 
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TIME 4:42:27 pm 


LJKE # SOURCE TEXT 



265 
266 

1267, 
_2*» 

_269" 
__Z70~ 

_271~ 
~ZT2_ 
273 

.274 

276 
_277" 
__2T« 

_27»: 

_2»0 
2B1 
_2*2 
_2*3 
_2»4 
_ 2SS 
2*6 



_2*9~ 
._2»" 
_291 
_ 2*2 
293 
_294~ 
_295 
_296 
2*7 
"~29» 

_3«r 

301 
^302 

303 
7304 

305 

lv* 

_307 

3oa 

309~ 

jnC 

311^ 
1312 
313" 
314" 
315 
316 
"317" 
~"31§ 
31* 
—320" 
32 f 
322" 
323 
_324 
_3251 
... 326: 
327 



. .329 
330 

r»i, 

,332. 
333 
334 

Z335L 

_336^ 
337. 
33* 
339 

""340 
341" 

"'"342" 
343 
344 

. 345 
346" 
347_ 
344 
349" 
350 
351 
352 
353 
354" 
355" 
356" 
357 
3»" 
359 
360" 




) . 

tr_«tlt { kid } 
lea " up i>q_l«n < 

t-r_oxlt ( t ) . 
raturi !•» / 
<4«f «uat t 



fclsa: »a {mam*, to* rlM ox fall)- 



( 2 , T ) > 




-l*_ri«*_.djlr , 
-pxo.laa^fck.oddr , 
•l«09kb_addr # 
•f»o»t._JL*ogth addr ; 




O , 

tr •■ti-f < t ) ,- 

- tldcooot < T } . 
tor { k - 1 y k < kid* , ) 
f kid - wbtiM ( k , T ) , 



tko -> r«Mt_cit - cowt „• 

kid - MtltZM ( kid* , T ) i 

tx_«»trr < kid ) t 
kld»2 - kldeouat ( kid ) t 
for < k2 - 1 , k2 <- kld*2 , *+k2 > 
{ kld2 - Nbtm ( k2 , kid ) 
•vlteh < ■ — of—da ( kfcU ) > 
I caoa P NUM. ; 

COOO N_REPEAT : 

IX ( fb_aooa ) 

I PMt_l4« upMq_l«i ( fcld2 > .• 
If C JMt.lM > KAX_kES_SEQ_LZN ) 

I c ▼old } *pri»tr c our , -iid- 
( void ) aprlatf 
( a«ai out , 
-%lu- , 



CV fl poit-f» 



( kld2 , 
lalfclallxatloa 



J 

loo 

{ pra_l*a upMSLln ( kld2 ) 
If < pro_laa > HAX_nr.* SCO LEK ) 
{ ( to id ) aarlatf ' M»f , -ild- 
c void ) aarlatf 



**lu- 



< iMlMJd loo? ) KAX_RES_«;0_1EN 



< kld2 , 

V'pri-f — d toa cfc lalfclallzatloa aaqooaca too long-. %s (oust b* 1 



pre_loB - 0 



oraafc 



tr_an*xy ( kld2 ) . 

kld3 - subtroo < 1 , kld2 ) t 

kr.oakxr ( kld3 } . 

toxt - textofaod* < kld3 ) 

It ( acoaa>ar« ( toxt . C rise ) > 
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SOURCE PROGRAM 






DATE fc 5/23/89 


PAGE # 


shellswm/walk_4. c 






^ 4:42:27 pm 


4/80 



SOURCE TEXT 



361 H 



36V 
3*5 
_366 
__3©7 
36* 
369" 
370" 
371 

33 

_374 

• 37 ?H 

376 
1377 
„37B" 
_379 

_3«r 

mi 

IMC 

3*4^ 

_385, 
_3S6^ 

3*7 
_3«8 

_3*9" 
3*T 

392 H 

393; 

—394 

— 39 Sh 

397 

398 

401 
*02~ 
403 
404 

~405 
4ttT 

.407 



_4io 

«13 
_*14 

416^ 
417 
41* 
419 
430 
. 421 
422' 
423 

_427 
_42» 
429 
430 
431 
432 
433 
-«34 
435 

_436; 

437 
43« 
_439 
4« 

44 r 

j*43_ 



C_riaa ) , 
( Uxt , C_f«ll 

c_r«ii ) i 



/•iwc-/-illaa*l t— dbaca cwdiUoa: %a (w*t zIm or fall)- 




*t ) 



tr_«it < kldJ ) .- 
Xmn - M f t i^ lM < jw i b tr a a 

ir ( iaa > MAx_re_scQ_nji 
{ < void ) aprlatf ( buf 
< *oW ) aoxlatf 



. kld2 ) 
•%ld" , la 



kld2 ) 

«* <BU 




kid3 > — c_rl*« i 



tr_«tl* < kld2 ) .- 



445 



470 
471" 
472 
473 
474 
475 
476" 
477 
47«" 
479 




tW -> nttt.cat ) 

f «tirt J . bit* • kid i 

I ataxt ] . fb_kld - tfc 



tr_oxlt 



( *ld } w 
tx_«xit { T ) .- 
•pr«_laa«^b_oddr - p*a laa 

» /• do.rwt.aq V 




•laa If c 

aat unt ( 
alaa if 

alaa if ( 



taxt . C_aay ) ) 
C_aay ) { 



/»JJHCV llla«al algaal *t*t* ta (aut to* lov, algh, float, t*11<3, oz uy)' 



tlwa is pi 




doubla val 
troa kid 

tx_aatrr < ' 
kid* < 

If < klda — 

{ kid - aubtra* < 
tr_oatry ( kid ) 
taxt - taxtofaodo C ) < 

If ( acoaatar* ( twt , c ain ) ) 

aat_taxt < kid , C_alo ) 
•laa If < woaput ( t«t , c_typ > ) 

oat_taxt ( kid , C_typ ) ; 
•laa if ( aei a a a a r o ( taxt , C.aax j ) 

a*t_t*xt ( kid . C_a*x ) ; 
ala« 



T ) 



( kid . 

/♦XMC-/- Hiatal tl-#> -B# K:ifi« ri %* <» 
t taxt ) 



at ba ale, typ, or 1 



I 

▼•1 ' 



tr_axlt ( kid ) i 



t kid* . T ) ) . 
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SOURCE PROGRAM 
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PAGE * 

5/81 


T1ME 4:42:27 pm 


LINE 0 


SOURCE TEXT 



*»5 

_4*7 
_4M~ 

_4i€ 

490 

_4»f 
_492 
493 

_4»* 
_497 



_ 5O0 

sor 

_SQ?_ 

_505 
_506 



510. 

SU 

512 

513 

_514 



< T ) . 

mun vai - iik ♦ *.5 / 
) /.* lmj*m V 

eld 

{ T , «i»_*ddx 



a—Mr— d lomq 
•»ln_«ddx , 
*typ_addx 




tl»t*q NftaclXlcfttloa -trlpl« , 



nia<j ain/typ/Mx «/ 



, T ) i 

faid - autotJT** < 1 , T ) 
lAid - aubtra* ( kld« , T > 
Mltck ( ) 



a aw c l • do aawac < field ) 

aaal - fclrtrnnwt ( field ) — ■ 2 , 

if < a*»l ) 

■witch ( tMtOfaod* ( MbtTM 
{ cm* C_ala : 
oim C typ s 
•sla addr - 

*^y>_«gy - 

ornmm C.hx t 



( x , fkid ) ) ) 



default. 



>**• 2 t 

•f-cl - «o_«mc ( fkld ) , 

a»a*2 - do_a**c ( Held » , 

aaai - fcia e a m t < <kid > — 2 . 

a*«2 - fcldNuat < IX Id ) — 2 . 

It ( aaal 44 ku2 ) 

{ CAM C_»l» : 

-»ia_ad«r - fCl 
Mrltca ( tutofMte < 



«tld ) ) ) 

( i , ikid ) ) ) 



iV'alalaaaa d*Xar zMfwlflad- 



{ 1 , lxitf j 



) t 
iak s 



» CJMUC 



ia« C_tfp i 
**7P_« 



«2 ) / 2 ,• 



i 1 , Hid ) ) ) 



» c_typ 



typical delay lamartHat 1 



( 1 



caaa C mx : 

avltcta ( tMtotmoAm < subtir* 
{ cut C »iB : 

•»la_addx - aa«c2 . 
*typ_»Alr - < «mcX ♦ 



< 1 . Ikid ) ) ) 
PCC2 ) / 2 ■ 



t C,typ : 
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PACE # 

8/84 



SOURCE TEXT 




{ 1 , Ikld } ) ) 



{ 1 . IXld ) ) ) 



f tCXtOlMd* ( tUbtXM ( i , ik id } ) } 



< 1 , Utld > ) ) 



( X . lXid > ) ) 
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DATE ; 
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4:42:27 pm 



PAGE # 

9/85 



SOURCE TEXT 



< 1 , UtKJ ) 



( i , aid > > ) 

( 1 . MA J ) J 




( i , 1* id > > ] 



(I'M))) 



< 1 , kid ) > ) 



( l , kid ) > ) 



( l , Ud } ) ) 



■Is* IX ( h**2 U. kM) ) 
•witch ( UxtetMte ( mut 
i c«*« C_ala : 

♦■In «€»(tr - fc 2 ; 

arvitcfc c t«x**>I«KX»» ( tubtZM ( 1 . lfcld ) ) ) 

{ CM* CjBlM S 



( tubtrw ( l , ikid ) 
/«LKSC*/ M »lniM« d«l*y r*ifKin*d' 
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DATE . 
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PAGE # 




shellswm/walk_4.c 
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TIME 


4:42:27 pm 


10/86 




UNE# 




SOURCE TEXT 











_1«2" 

.. io«L 

_10*4 



~I0*6 

low" 

. J0«9 

JMO" 
_j091_ 
10*2 

_1094 

_10»5 , 

Jim*" 

__1097 

_i098 

_)099 
1100 

_uof 

_1102" 

__no4 

_1105 
_U06" 
.jiio7' 

__ii09" 

_J110" 

__ii"iT 

JDI 
. iiif. 

1117 
__111« 
_111» 
_112Cf 
1121" 

,1122 
. 1123 
_1124 
—1125 

.1126. 

_U27 
_112S" 
_1129 
_il30" 

,1131 

.1132" 
.1133 
. 1134 
11133" 

113* 
_1137* 

113* 

113S 

1140" 

1141 

1142 
_1143 
.1144 
. IMS 

1144 
_U47 

114S 

1149 

I ISO" 

1151 

1152 

1153 

1154 

1155 

1154 

1157 
.1158 

1159' 
Hl160~ 1 

ll6f 

_:ii62 

1163 
.-11*0 
1165 

1144 

1169" 

1170" 
."WC 

1172 
.1173 

1174" 
_1175j 

1l7f 

im; 

_1178 
1179 

ii80~ 
ii»i" 

1182 
11*3* 
11«4L 
"1185"" 
1116 

iir7 

1188 

1189 

1190" 
1191" 
1 1 92 
1193 
1194 
1195 
1194 
1197J 
119B_ 
1199 
1200 



:~«ddr ■ ap*cl t 




MWi « tKtofMda ( Mbtnt { 1 , 1X1C ) ) } 
f — m Clll : 



typical 




< i . ixia. ) ) ) 



< 1 , Utid ) 



•wltc* < trnttotneam < 
1 cm c_ml« 



< 1 . Ikid ) } ) 




( 1 . Utid ) ) ) 



) 

brmm*. 
cim C_typ 

WltCk < tMXXAt 
{ CtM CjBtUl 




< 1 , Utid ) ) j 



«vitch < taactofaod* ( wbtx*« ( 1 , Ikid ) } ) 

( CIM CjmXM : 

•typ_«(Mr - sp«c2 . 
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SOURCE TEXT 



«e t*m l±*fc fv tte pasMd pia wit* ptmd into •*/ 



[ pin ] . ti»l»9_li«t ) — NOLL 
ti»l»g_list - d«l« r ; 



( 1 , rafetm c 
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<Cppyright0989 ^ - 7 



SOURCE PROGRAM 

shellswm/walk_.4 .c 



5/23/89 



PAGE m 

12/88 



LINE # 



V 



SOURCE TEXT 



_1321_ 
__1322_ 
„.»23 
1324 
_1323, 
„.1326~ 

1327 
.1328; 
_1329 

1330: 

_1331 
_1332"" 
..1333. 
„133? 

_1337_ 
_1338 

1335L 
"1340 
^1341" 
_1342~ 

1343 

1344 

1346^ 
_J347 
1340 

JM9, 

1350 
11351 

1352" 
_1353' 
-1354" 

..-«a 

„1357 
1358" 
_13S9 

ri3<o" 

1361* 

13*2. 
_1363 

1364' 

1365, 

1366"" 

136? 

1368" 
_J369 

1370" 

t»r 

1372' 
1373 
1374' 
1375 
1376" 
1377' 
" 1378" 
1379. 
1390 
1381' 
1382" 
1313 
13*4 
IMS 
1386" 
1387 
1388 
1389 
1390™ 
1391" 
1392 
1393' 
1394 
1395 
1396 
1397 
1398" 
1399 
1400" 
140f 
1402" 
1403" 
1404 
1405 

1406 

1407" 
1408 
1409 
I410" 
1411 
1412 
1413" 
1414' 
1415" 
1416 
1417 
1418" 
1419" 
1420" 
1421' 



1423 
1424 
1425 
1426 
1427 
1428 
1429 
1430 
1431 
1432 
1433 
1434" 
1435 
1436 
1437 
1438' 
1439 
1440 



vhlla 
li«t - 



atatlc »„.._ 
buiid_<J*l«y* < 



KDIA *fc < ilat - llat -> atxt , 1 ) > 



tram , 
at«fc« , 

*y»tool ttxt / 

" touild* thm llat ot dalm? ^cipiiMd ▼!» a<M_d«l«yn 



»3-«* 

«iB_4t 



kld2 . 
kid i 

pin - plB_aaa»_or { tKt ) 

■ taxtotaod* < «t«t* 
If ( trem — NULMUE ) 
f add d*lay 

( Pl» r 
•*3_«t . 
MUUSYM , 
MVUSYM , 



■ia_at - 

kida - . ... . 

for ( k - 2 .- k <•» kid* 

{ kid - WbtIM ( k , 

•vltc* ( ——of— 
t cmm* p_ID 
C*M » MUM 
add.dalay 
( Pi* 



twtofaeda | kid ) 



t fwantwt la : 
tou£_atxia>g - 
tautO - at 
a*ad_<Wlay 

< Dla , 
,«t 

Et2 

J J 



► N_rZK_M*4C : 

fcld2 - mn btx mm 
tmxtl - umxxotm 

ttua 



t < kld2 ) 
! « kid ) i 



da»c_ratloa ( kid2 ) , 
t ( kldcouat ( Hid ) — 3 
( kld3 - mMzm < ~ 



, kid > 
kld2 ) 




} /* build.dtlcya 



atatle void 
dooutput* { t 
tr«* 

tram . 

•utt , 

T , 

tlalB9 s 
symbol ttxt 
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_149Bf 



14961 



_1501 , 

1S03 H 



150* 

_1S07" 
.J« 

1509. 

MM. 
_1S11 
-MM 

1513 

1514" 
."15. 

isif: 

1S17 
131» 

_I519, 

isar 

1522" 
15ZL 

lSiT 

1525 
1526 
1527 
152* 
1529 
1S30_ 
1S3P 
1532! 
1533 
1534 
1535. 
153* 
1537 
ISM" 
1539 
1540" 
1541 
1542 
1543 
1544" 
1545 
1546^ 
1547 
154* 
1549 
1550 
IS51~ 
1552 
1553 
1554 
1555 
1556 
1557 
1558" 
1559 
1560 



- pti_MB»_o( ( taatt ) t 
« ( i • O , i < tte -> piM [ m*mx J . _«ttr* , ++L ) 
±t ( tk* -> piM t «m ] - attr 111. u»«_fl*g — ID_ATXH ) 
{ t«t • U* -> pU4 I mOmx ) . stfcx [II. *ttr . Id . 
If 

< tmt — C_*t.1 | j 
**** — C_*tar« 1 1 

— - c_«*9*_r«u 




l,a iton or wwm.1 ■*/ 



t mm W_IN_»XIIS 
caas M__XOjrXMS s 

II ( I Is star* or wwml ( 




cim ttjom_9XMs - 
emmm H,»OWEII_»XllS : 



r.Lirs u 
default s 



» %a i» »ot an la_»la • 



lo_pta- 



c-/-»« Is sot s dtrict slgs.l a 

( taxt ) 



r«turn 1 i 



static ▼oi<J 
caacfc_outputs ( tz 



stat* . T , tlala* ) 
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SOURCE PROGRAM 

shellswm/ walk_4 . c 



5/23/89 
4:42:27 pm 



page # 

14/90 



LINE * 



SOURCE TEXT 



1561 

1563" 

.1565 
1566 
1567 
3568" 

_I570~ 
_1S71. 

1572 
_1573l 
_J574 
„ 1575. 

1576^ 
_1577 
_1578" 
_1579~ 
_15»Q- 
_J581_ 
_1S82 H 
_1583 
_1584 
„1585 
_1S86 

1587 
_1588 
_1589 
_1590 

Vs>T 

_1592~ 
_1593~ l 
_J594. 

„.i59j: 

_1596^ 
_1S97 
—15»8" 

-J 399: 

_1600 
_160l" 
„1602. 
_1603 
l604" 

_i<So6~ 

1607 

„1609 
_1610 
_l6ll 
_16I2 H 
. 1613 

1614 

-1615. 
_16lS^ 
_l6l7 
„1618 
1619 
_1620~ 

„1622 H 
_1623 
1624 

_l62f 
_1©27 
_l628" 
1629" 
1630 
"1631 
1632" 
1633" 

:i634~ 

1635, 
163** 
1637 
1638" 
1639" 
1640~ 
164 f 

_i642: 

_1643 

1644" 

11645. 

16*6 
_1647* 
.1648 

1649 
11650 
.1651" 
J652" 
„1653 

1654_, 
""1655" 

1656" 
.1657 

1658 

1659" 

1666' 

1661 

1662" 

1663 

1664" 

1665" 

1666" 

1667 
"1668 

1669' 

1670* 

1671" 

1672 

1673 

1674" 

1675~ 

1676" 

1677* 

1678" 

1679 

1680" 



tiding y 

/• MkN ium tte f«4Md pi»« la T «r« a. 
/- coatlaooa fWWiBf tx« do_©utput»( ) •/ 
{ uihort 

I * 

aw2 /*- J 
ayatool taxt .- 
*ro« kid 

< void ) to^ia.MM < T J ^ 

' n ( T ) ) 




»t*tic void 
tXO» T 

/• »*fau mix* *ao » ■«— d pia* la T *r* - all «tax»» • 
/• GMtlwtM a w— Aa y 4o.it«H( > V 



« T ) / 
< T } ) 




auB2 /»- «•/ , 



trao kid # - 

( void ) do_pla_aoa« 

awttCh ( IMNlMd* 

I caa* P_ID_ : 
cmmm r mum 

< void } do at 



< T 



e»aa P_STJt_ t 
/* wfc*t about 9«Mittar« la 

t*xt - «trto«y» ( btlf ) 
< ▼old ) doctor** ( T 



*Uxt 



cam N r IK HAKE : 
Hid - NbtZM < 

t«t - taxtoisod 

kid - 



kid ) 

T ) i 



} 

It < I 
for 
( 



_rafcloa ( aid ) . 

< T ) — 3 ) 

( 3 , T ) t 
ic_ntlon ( kid > 



(Ml > MB2 ) 

( -ro id ) do_*fcox*c ( T , 9ca_auw ( text , l j j 
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shellswm/ walk_4 . c 



DATE „ 



5/23/89 
4t42:27 pm 



PAGE # 

15/91 



SOURCE TEXT 



1704" 

1707 
~1708" 
Il709 
_1710 

I'l " 
" 1712" 

1713" 

,1718 
J 71 9 

_1721. 
.1722^ 
-1723, 
_1724 
_172S H 
.J726 
—1727 
372T 
-172* 
_J 730 
173 ~ 
1732' 
1733 
"1734 
1735 
1734 
-J737 



_173*_ 
„1740 
1741" 
_"J742 
—1743: 
1744P 
1745. 
174*7 
1747 

1749 

.1750 
1751 
1752 
1753 
" 1754" 
1755" 
1754" 
1757" 
.175*- 
1759 
1746 

".■mt 

1747 
1748 

~1749 
1770" 
1771" 
.1772: 
„1773 H 
1774. 

mr 

1774 
- 1777" 

1778" 

1779" 
"T7t0" 

1711 

1782 

17SJ 

1784" 

1785 " 

1784 J 

1787 

1788 

1789 

1790" 

1791 

1792 

1793 

1794 

1795 

1794 

1797 

1798 

1799 

1800" 



for ( 1 • m*mX t / 
{ ( void ) *o_i 
It ( 1 — ni 




it* pi a* ^i* :ek*ck_outjptit4i<) */ 



kid* - tldCWMt ( T ) . 

for ( k - 3 , * <- kid* * *+* ) 
cfcock_output* 
I fxoo . 

< 1 , T > . 

< k , T > , 



) 4 

fcr_oxlt | T ) f 

i /• € 



static void 




it* fim» via «|Mcli^tdn«( j »/ 



•t »ot b* float or MT>" 



kid* - kldeouat ( T l / 
tor ( k - 3 / k <- kid* / **k ) 

ehoek_««oro* < wa tin < k , T ) ) , 
tx_«tit ( T ) . 
) /* to.txMjplMtita »/ 

static void 
oe_to_o«JLa r ( 




_ < T ) 
kid* - kldeouat ( T ) «• 

*)_tOJ»lMUU 

( *roo , 

*v»tro* < 1 , X ) , 

OUOtXO* < kid* , T > 

) i 

*r_«*lt ( T ) / 
\ /• do_to_jd*l*T «/ 




■txoet Tia 4o_to_dal«y t } */ 



( k * t > > , 



I ♦* fclalao i| n Iflcatlo* a**dXl»« e< 
xt of tnw d*a.ay koodlloo ood* V 
•title void 

d©_tr««* dalay* ( T } 

T j 



fkld , 

*ttr , 

dolay i 
sya*ci »•■• i 
douolo -ral 
tr_»»trr ( T ) .■ 
kid* - kidcouBt ( T ) i 
for < k - 3 ,• k <- kid* ,- **k > 

t attr - subtxM ( k « T ) « 
•witch ( aiMolMd* < attr ) } 
( c«m P_ID_ : 

( attr . 
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SOURCE PROGRAM 

shellswm/walk_4.c 



DATE.. 
TIME 



5/23/89 
4i42;27 pm 



PACE # 

16/92 



LINE 4 



SOURCE TEXT 



1801 
1802 
_1803; 

Z1805, 
_180C 
_1807 

..woC 

_1809 
_1810_ 

isir 1 

1812" 

"laiST* 

:wl 

181^ 
1817 
J818" 
1819 
1820 
182C 
1822 
1823" 

1825 
182* 
.1827 
1828 
1829 
_1830 

_1832 

.J 833 

_1837 
1838 
1839 

_1«40_ 

.1842 



v ijrtMtr ( t«Xtot»<KW ( 

> * 



If 

< 



1850 
I85T 
1152" 
_i«53_ 
185T 1 

_1857 
-«» 
18$9 
^1860~ 

1862^ 
'1863" 
"1864 

1*51 

1867^ 
1868 

1869* 
'1870. 
187F 
_1872: 
1873 H 
1874. 

ii?r 



_1879 
1880 

laai" 

1882 

U 

i»*ir 

1887 
1888 

1889" 

iwo 

1891 

HIM*; 
1893^ 
1894 
1895" 
1896" 
1897 
1898" 
1899 
1900 
1901 
1902" 
1903 
1904" 
1905' 
1906' 
1907 
1908 
1909 
1910[ 
1911" 
1912" 
1913 
1914" 
1915" 
1916 
1917" 
1918" 
1919" 
1920" 



c_tracajdax«y 



f Mt t»Jtt ( 

ir ( «d_M« 



< 1 , attr ) 



C_fcrac«_dalay > „• 



< SUtttXM ( 1 , «ttX } , 

/•LMSC«/*traoa_dalar mU^Ui pla *ttxl±Hit* raapaelf lad* 




< <*«l»y J — N_KECATIYE fcfc 
( aubtraa < 1 . daXay ) ) — N_KECATIVT 
1 

daXay - subtxa* ( 1 . aubtraa < 1 , dalay ) } , 
if ( uaMftod* ( dalay ) — K_HECATIVE ) 



•_<J«1«Y valuaa ilXagal" 

) / 

fllM 

{ val - cWck ns < daXay ) ; 
If < »aX > C5 ) 



( daXay . 

/•OOCV" tr«ca_aal»y valiM too Xaros: %a <au*t ba bo moxm tt»«n C5) a 

, tjatoitt ( taxtofaoda ( daXay ) ) 



( 1 

1 / 



♦*td_ai 



T } v 

( fkld ) 



ASSERT < iwO«I_«W ) / 



1 

( daXay - tubtTM ( tu3_aaan . Otid ) .- 

- taottof aocu { daXay } ; 

If 4 x 



I mm - pla_aaa»of ( a* 

tba -> plrs [ am J . 
t«X • iojo ♦ 0.5 4 



t_dal«y - 



/*LHSC»/ B 111*9«X adapter pin attribute: la (must ba tr«c«_<a«l*y ) - 

< taxtofaoda < aubtraa ( 1 , attr > ) ) 



( attr , 

/♦XJISC*/" la tarsal mxxoxz bad adaptar pin attrlbuta- 



/* aad of true 

;ttart of p±» 



•189 



atatlc void 

do_pn_mapplB9 ( T , paraat ) 
aaxaat 



Xldal , 
klda2 , 
XI , 
X2 , 
*ubl , 
aub2 , 
▼■XI , 
▼a!2 , 



kid! , 
Xld2 , 
saoaal 
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SOURCE PROGRAM 


DATE L 5/23/89 


PACE # 


shellswm/walk_4.c 


""^ 4:42:27 pm 


17/93 


LINE 0 


SOURCE TEXT 







1922 
1923. 
192* 
J 923 
.1926: 
1927^ 
.1928' 
1929' 
1930 
1931 
_1932 
1933 
_ 1934 
_193£. 

_.1937 
1938 
1939 
1940* 
..1941 
_1942 
1943 
_194*" 
1945 
"1946 
1947" 
~194»- 
_1949~ 
"_19SO 
_19S1~ 
^1952: 
1953 
1954 
.^1955 
JJ954 
.1957 
.1958" 
_1959" 
l*o0~ 
1961" 
„J942 

r'52 

1947 
„1948" 

1949' 
_1970 

dm 

.1973 

1*74 

1975. 

1974^ 
11977 
_197» 
J 979 
_ 190O 

19«r 

1942' 



1945 
1944 

.1947 



alaulafcor^pla a 

*r_oafcry ( 

klaal - kid — , 

tr_«xlt ( iwt«l > 

*a - aubttM ( 3 . r ) , 
tr.otiy ( mm«2 l ^ 
kldal - kldcouBl < aaa—2 } w 

tX_mX.lt. ( MMfj ] 
dOMl " dOMl - 0 ^ 

kl -Tt2 - « j 

MM. - *ub2 - O 

v*ll« { t teMl u, t 4ml 1 

( tt < t awbl I J -wall — aul ) 
If ( kl — kldal » 
teMl - 1 . 

•lM 

{ ~kl / 



"rail < mxI T -*-wall 
t ( l aubJ (I ▼•X* — 
tt ( U — k*4*2 | 



T "^rall r — .• 



MIB2 .- • / 

J 



tlM 

»«12 < 

it < t ao 
I it t 



{ klOl - aajptao* ( kl 
t»_Mtry ( klOl > 
fintck c mho' — 
f cam P_X»_ 




▼all - Mil - caock_lat ( aubt 
If ( klOeouat ( kldl ) — 3 ) 

HSl - CWCt_lit ( •UbfcXM ( 
■ lllllT 



( x . ki«i ) > s 

( mbtm ( i , kloU. ) ) t 

( 1 , kKU ) > . 

( 2 , kidl ) ) , 



CVlitaml «mr: ted rtilam pla 



1990" 
199f 
.1992 
1993 
1994" 
1995 
1994' 
1997 



2000" 
2001" 



_20O9 
2O10" 
2011" 
2012 
2013" 
2014 
2015 , 
2016~ 
2017 
2018' 
2019; 

2021' 
2022 
2023 
2024" 
2025 
2024 
2027 
2028 
2029 
2030 
2031" 
2032 
2033" 
2034 
2035 
2034" 
2037' 
2038" 
2039 H 




{ alook — KUUTXET | | 

MMOlNth ( alook > f- M IK FINS tfc 

UMOfHdt < alook ) !• W~IO~PI»S it 

MMOtMdt < alook ) I- N_NC PINS 

a — ofaodo < alook } f- V OUT FINS i *. 

aaawofaod* ( alook ) !- *_powek_fins (.*. 

MMOtMdt c Alook ) F- X_G*OUND_PIM5 

) 



I « - pia_aaa»_©* ( «Wric«_iif»»l_»Mt j 
ploofc - X_ lookup < «iaulator_pln_B«»e > , 
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SOURCE PROGRAM 

shellswm/ walk_4 . c 



S/23/89 
4x42:27 pm 



PAGE # 

18/94 



LIKE * 



SOURCE TEXT 



_204J_ 
2042 
2043^ 
'2044 
"2045. 
20*~ 
.2047_ 
204T i 
2049 
"2056" 
2051" 
_2052' 

_2053~ 
2054 H 
2055 
2056" 
2057" 
;2058" 
2059" 
206CT 
20*1 

_2062" 

_2063 
2064 

l20i5L 

_206*I 
2067 



. 2069: 
2070 

_2o?r 

, _2072~ , 
_2073 

2074. 
-2075. 

2076^ 
.2077. 
_2078 

2079 

2086 

_2o»r 

2082" 
_20*3 
__2084~ 

2015", 
_20»6 
_20*7_ 



if { plot* I- MUIXTJUX *fc bii 



olaocto ( plooJt ) — K_PIN_KAP 




» awpplaa/ for flwiet »ig»*l aaaw %« r««p*citi«<a: %«- 

tO«tX ( 4«TlC*_*lgnAl_BUM ) , 

*cx < alaulatox_piB_aaM ) 



1 
I 



rlaxa f «l*ul*tor_pla_a» , parent ) 
»> pirn* fa], alias - slayulator_plD_o. 



It { t dOMl J 



•la* If < I 



*lKMG'/ m tmm 

t*_«»clfc < T ) / 
) <*>_P»_a*«>i»5 •»/ 



• 'taaa slawzlator pla aai 



/• *ad of pla j 



la , 

pr«_l«a , 
po«t_l.« , 

f _«»tary < T ) t 

fcloa - fcldCOUBt ( T ) ; 
awltca { ■ — ofaoaa < T ) ) 
C CUM M_XVXTXAUZZ * 
* - 1 4 

If ( ta* -> |«^Mq_lM9tk — 0 



t*a -> Cb_Mq_la»5tLh — 0 ) 




2140" 
2141" 
.2142 
2143" 
2144 
.2145" 
2146 
2147; 
2148 
2149" 
2150" 
2151" 
2152 
2153 
2154 
2155 
2156" 
2157 
2158 
2159" 
2160" 



- taa -> ri»e_fto ) 

< k , T ) j , 
a tea: *« <all faadback conditio; 
( ( ayatel } ( la 7 c_rl*a t c_fall ) ) 

( /»p©at_l«a at tte -> po*t .••q_l«t>sth kk-*/ 
poat l«a I- taa -> po»t_»*q_l«ngtb 

) 

{ to«f_laa*»ad ( peat_laa , tbe -> post_*oq_length ) , 
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shellswm/ walk_4 .c 



DATE fc 



5/23/89 



TIME 4:42:27 pm 



PAGE 0 

19/95 



LINE * 



SOURCE TEXT 



2161 , 
_2»62_ 
2163^ 

_z\6i 
_ 21667 
2167 
"2168 

2170 
2171. 
2172. 

* 2173 
2174_ 
2175 
2176^ 
2177~ 
2178 

.21791 
21BO 
2J8j: 



M_DCLAY : 

tMm - > <i« J. ay •_»••■ - I / 
k <- klda 



tar { k - 1 
4o tros 4*'. 

CtM M ADAFTTX 



■ < k , T ) ) / 



Cor J fc - 1 . k <- kid* ; } 

(Jo U4o#_d«lir» ( wbtiM < k , T ) ) y 
brMk / 
CtM K_PIK_KAP : 

ior < k - 1 t k <- kids j +*k ) 

do _J>B_Mppl»5 < «UbtIM ( k , T ) , T > 
br««k < 

... } 

tx_»xit ( T ) 
/- -w«ik -4 ■/ 



3ESX AVAILABLE COPY 
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ems; 



5,353,243 
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SOURCE PROGRAM 




Pate 


5/23/89 


PAGE # 


sheIIswc/Pr_comm.c 




TIME 


1:21)06 pm 


1/1 



SOURCE TEXT 



_ /* 
A. 

JL /* 



it 



5i 



I lacluda <«tdlo-*> 
I lacluda ' r o wui .t' 

* l»Clu5* -MIL »■ 

« lacluda -atrsg.a- 

# ladute -»p*rM.fe a 
f lacluda "tr 

f lacluda "lewit-i" 
I lMiudt 'OOTlct.fc* 

f CteflM MAIDfXNC_KSC 2 

•xttri ck«r • l*xical_jaaa ( ) 
•xturi to id txaa.laaut < > / 




_*4 



3F 



_»i 

-IP 



101" 
JffC 

103 H 
.104 

jpjL 

ioT 

167 

.IP?. 
IIS. 

# 

114 



Yl9" 
120 



* l»put # - /"* 
atatlc uaaoxfc 

liBMO , /* 

axra , /« fatal 
c_flag , /* dou* . 
d flag , /• daalo* prim*. tl*Sl*/ 
*_tlmq , /• davlo*:atatlatlea flag 
l.flag , /* llat 9tiBMx flag •/ 
a_fl«g , /* priafc oapplag flay V 
a_fl*g , /• w wlto tUf V 
p_flag , /• fwlat-.txaat flag +/ 
a_flag , /• atxlag ttaUatlec UA9 */ 
t_fi«g , /* tnet coaatxalaar flag */ 
w_fflag , /• wlU a«fl« n*« v 




laaut ) 



t glabal oxxor o-^t ^- ;W ^^> K *^Sg^^*^»Sj^=- j^ , i ^ ? : *y 

'T«< I / '■' ■ 

r vold ) aaxlatf < aoftaf , -%a* • . axogaaa* i. rv 
*axxouf • *\0* / 



< llaoao ) 
{ eaax mi I 13 1 . 
< to Id ) aarlatf 
( void ) aaxlatf 
f -void ) aaxlatf 
C veld ) aaxlatf 



< 1 




la aarzexi 
/• 

{ xatura axxa 

1 /« lav - 



a title void 
lalt.flaga ( ) 
" e_f lag - 
d flag - 
1-9 - 
l_flag - 
■ flag - 
a.flag - 
plf lag - 
a flag - 
t_flag - 
w_flag - 

1 /* iB±t_n«g» v 

▼old 

l*_iinit_vaxa ( aaaw 
caar *aaoa 
f progaaoa - i«at .- 
lapufc - , 



ialt_flaga < J 
) /» i»_«iai*jra* 
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SOURCE PROGRAM 

shellswc/Pr_comm,c 




DATE 


5/23/89 


PAGE* 




TIME 


1:21:06 pm 


2/2 


LINE + 















22" /*>.*m*M~9jL\*9'*/ 



3£ 



J30 



131_ 



i 



▼old 

1M Utt d flM ( ) 



void 

l»„M*«t:_l_ria 9 { ) 

* I l»_m*»t__l_f 1** ♦/ 



l»_«aa*J*_flo, < ) 

i - i ; 



▼old 

la.lMt a f la* ( ) 
J I a_tl», - l7 



—ft 



^ f 



void 





( a.Xlaa; 



:aa^a**^*l*jjai 



V 



IM"^*. **** { ) 



1* *c_«^_o. ( ) 



I ntwt d_cia« / 

1 




7; 

{ Mtuni g_f 1*9 . 



fl«9_o« ( ) 
1 xmtarm a_f lag * 



" — • fc ^ i >* : iCf**i^ 



LI /• zttam tut* «( p flM v 
f r*tux» p_fl*, 
1 >lUUIaui 



i-_««_*lao_o« ( > 

/• z-a**rn* +**tm of » Om v 

I mm »_fl*9 / 

) /♦ lau**_Tla*_oa >.♦/ 



l»_tt_f lag o« ( ) 

/- xMhxw atat* of t_fl*9 «/ 

I wtain. t_f la 9 ,- 

I /* l»_«t_flaq_oa V 



lai_«w_fla9_oa ( > 

/ * ntana atata t>f ir flao >*/ 

^old 
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SOURCE PROGRAM 

sheliswc/Pr_comm.c 




E*ATE 


5/23/S9 


PACE# 






TIME 


1:21:06 pm 


3/3 


LINE » 















f x«tura Uwt 

i Z&smjr — 



vela 



I 
) 



1* ■ 9 «t_ll» 

7" -;r — — 



1 
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- - •' T.d'. • • 



Logic Modeling Sj^teiiis^ 



SOURCE PROGRAM 

diags/cpu.c 



S/23/S9 
4i41:13 pm 



1/1 



SOURCE TEXT 



3o 



tS.»« cpu.C r«T 3.1. 4/ai/»t «t 07,41,30 



(lBClud* <Mth.b> 

liaclud* 'eoMM.b" 
tlacludo "la_dl*9*. 
•locludo "▼xtx.b- 

tlacluda -Mtal«r_w 

iat j 



_52 

55" 
IT** 
'57* 
5B 

-g-J 

-s 

64 

_ *5" 

-Si 



_7i 

72 

\J3 
74 
175 
76 



cpu_d 1 ag_d lap ( parnt.BMM ) 
IX_DIAG_KWU <" 



LM_0XAC_1 
I 



Tl«an loda", 

IM DIM utility, 
lM_DIAC_aull, 



LK DZAC utility, 
LM_DX*£_OUll, 




ItefiM LCDS 



f l*«k( ) 



roolatox cfcar *cr - 
roglatar loo? flag, 
r«9i«Ur l»t dolay. 



(ckix ->CW_KX1C_0 



for (dolay * SOO. OoAay > 0, dolay - (2 • dolay >/3) { 
tor (Xlag - 0/ flag <- • ; +*fl*g> { 

iMUUU • ataxtotato | { ( ( fl*g « 5> * L 
•ex - Mxutitn. 
l»_dol«y( dolay). 



l»_d*l*y<100)v 

( (ep*j_coatrol_r*g_»turtict • )« 

so* you lator 

wmllo(l) 



aot_tauJ.t_ladC > 

( ( cyxi oontrol r«q_«tmct 



t 
) 

el«.ar_f ault_lod< ) 



)CTV_COIfT»OX._BBC)->fault_lod ■ 



((crpM_eootrol_ro9_atruct. • } C*V_O0rntO L_IK ) - > f a ul t_lod • 
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Modeiiiig 'Systems'; 



SOURCE PROGRAM 






DATE 


5/23/89 


PACE # 


diags/debugger.c 




if 


TIME 


4x41x13 pm 


1/2 



SOURCE TEXT 



121 

13 



..52~ 



„54 
55 

57' 

« 

59 

66 

61" 

62 

65" 
~ 66" 

ES- 

71' 

_, 73 
"74 

3* 

_ 77" 

79 

__*> 



_.100 

_iof 
„ipi 

1Q3_ 

104 

107' 
110 

lit: 

112 
113 
114 
115' 

.118 

' «*" 
12b 



tladuda -caMoa.h- 

ItedM i i,. ,iw(c] f<e >- <e <- »*M \ 



»<c >- •••) *t fe <• •«•) \ 
<e >- 'A-l a* <c <- »F»)I 

> k*xJbT*»<c> «Cftet >- *0-) t4 (<c) <- •#•>!» \ 
(eb«r)«e> - <i<e) >- •■') fcfc (<c> <- •f'HPX 

(chir)((C) * »- (ckax)((C) + 10 - 'A')) 



caar c,- 

1st f»tart)(>. 
u_loig ii r i miiI at nr — •.- 

lot bulldl»g_«oc^i - •_- 

1st: ltM, 1, lco^v 
cb*r bu£far|12»J„- 

la„buMr(*> -) / 
v»H» <1> { 

c - i»_9»*_**yt i . 




CllM - O. liM < 20,- +*liltj I 



M?xlMtl(tmlfz, -iPix:' 
la_btu«r!bufl«r); 
far (1 - 0. 1 < %t ♦+!) < 

«pri«t£(buXfar. - %04x-, 
*tu *aort •) 
addraaa fc OxZXft) 
li.buiui tout X«r ) 
address *- 2> 



l*_b*aaar(-\ii-)„ 



addraaa - accumulator v 
aaclatf<b«£f«r, -%0ix: %04x 

t •) 

*. Oxfftf). 
(auXZax). 

«!■ alnct «)«dOraaa - leaaulttsr, 
«aj11rt1ag,accaa» - o, 
/» fall taxoo^a */ 





•(u *bort •) 
addraa* 4. Oxztfx). 
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SOURCE PROGRAM 


.* 


DATE 


5/23/89 


PAGE # 






diags/debugger.c 


™ tE 4:41:13 pm 


2/3 
















LINE 0 




SOURCE TEXT 











122 
_12J 



127. 

128^ 
129 
130 
131 
_W2~ 

_i33: 
»f 

1136 
137. 

ji'sC 

„13» 
140 

Mi" 

144 

14» 
152 

\p: 



•ddTMt ». OXtfll), 

la>mz ( but for ) 



1* bmmwn -\a- ) ,• 
prlat_*«i.p< >i 



0«_bMi«r(Mc?\B-, ctxl<C) ) , 
bmk; 



is*. 

El? 



*tL»tic cUr *»olp_llat(1 
-1* DIAGNOSTICS 1 " 













<»>■ 




<»>r 




<»>w 




<»>+ 




<»>- 




9 




or fa 


0 





«t <■> or prtfio 



■tatlc 

prlnt_k*lp< > 



Ch4r «-e - h.lp_li«t. 
cut toMflortiasj/ 

«prl»fcf<lMiM«x, -\««\b- 
!■_*>*■»«■< buffer) , 



861 



5,353,243 



862 



^jpyrighx 1989 _ f 
- I^iaMoaelSg :Systems"^ 


SOURCE PROGRAM 

diags/diag_bus.c ? 


DATE 5/23/S9 


PAGE # 

1/4 


""^ 4:41:14 pm 



SOURCE TEXT 



.£ ** J* i 



y *CCS_IDi dlasJMt».c . 



3.1, «/24/»» »7t4«:25 




_43 

I 
ft 

§ 

"69" 



3? 



llacludo "cpu_t«.fc« 

llncluOo -»od_«rr.h- 

tlocludo 'irnu. h" 

llacLud* *la rd wr.h* 

f Include -bux.fi- 

•tatie eaar bu£( 200 1. 

•xtara tx**_l*r ( ) 

u loog Mtup_m.biu( ) t 

•xum u_»kort lii_iTir««_»ccM*(), 

•xurs -void xooot_epu< ) .- 

TOld •tl*_«TXOr tX*< ) i 
VOld OUtp«lt_XOUtlM( )< 

u_«feoxt oddxoas !■ M»()y 

static u_cte*x •I 9 Mr«_I.e«r_addr*«s. 

*t*tic u_chtr •l9«ox«_fel_addxoso,- 




i STACK RAM _ 

stack jnuwE -«t~c* rr«— - J 
u_loog «rx/ 
1st iitro, 

oottora u_lo»§ Dl*g bua_«xr 4 
cfc*r wtlortaoj., 




M75_AMM* (U_Lo»«J>SXZI»r_BCS_ADOK, . 




•_wtiTr , <r«rx >— rjixzmc > 



- <l*t)(»t»ok_xrj 
(u_lo»g)lotxv 

OX - «XOZXZ, 



•dffflM ■0S_DOt_VTCT *({l*t •)•> 
imt <ai*g_b»i*_l*x{ ), 

■os_rjw_vrcr - ( i«t)«3iag_t*i*_iai. 
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FILE 

diags/diag_setjmp.s "* 


DATE 5/23/89 


PACE 4* 

1/5 


""ME 4:41:14 pm 


LINE # TEXT ] 
1 j SOCS ID: dl*«_Mt)aa>.« X** 3.1, 4/34/19 •* 07:4ti37 "~ ' 



.«lobl 



•9lobl 
_dla?_lo»9)ap: 



_dl»4j_..t::>.* 

_X» curr«t_<Wf»t-fa.*0@<4 ) I vital mu iuu 
4l3/dVd4/d5/d«/d7/a3/«3/a4/aS/*6/*7 , *0^( Oxe ) 



aO@( 4), _l*j 
•#**(•), dO 



Wl aO0,al 

aMrrawl •o^(Okc), d3/d3/d4/dS/dt/d7/a J/a3/a4/aS/a«/a7 
addql #4 , »p 
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SOURCE PROGRAM 

diags/fit.c 



5/23/89 



T1ME 4i41tl4 pm 



1/6 



SOURCE TEXT 



_zo\ 

_24 



vat/it 

tlt.c 



CiiM * Mfc of palata xtl . ~*dat* J ,tU- -adata} with «umUi<j 
dariatloaa al*y(l.. adata] , fit ±±mm txt « atralokt . Um 
■ ; y *-*••» .ant by aiadadxla? ebi*«2. xatuxaad ax« a, b, aadtaoix 

3f I fi ettn ll l t rt l l WO MCtt l i tl M bl«« aad al«h, tOO - 
c*l-*<ruaxa «U2. «d tb* 9oedMM«ot-m pxote*totiltr -q (tbat 
tka lit maid km* «al-*2 tai* lax?* or lit^w). Xf . aart • -0 
on iiput. tkM ta* ataadaxd dmttiou *r« mfd .to to* 
uawallabl*: * A* rttitriil a* 1.0 sad ta* Mnalluttoa of 
csl2 la to wait ataadard dovlatloo oi ail polata. 
Mot* j -y la ta* ladapoa d— t varlabl* vita arror -varlaae* alar 
aad x la ta* dafd—t raxlabl* <Jtxown exactly) , 



laputat 



tasa] : 



aaaawd tlaw dalay 
thraaaold value 

of pa lata 
l|: array of «t*w 




3£ 



ilacluda <atdlo.b> 
Ilacluda <aata.a> 

atatlc float aorar?, 

•dafla* *o*(a) («jrir^(«) , •qra^g**qru-g ) 
/♦JkacswjEO-/ 

▼old rit(x r y,adat*.*i*y.«att.«,b,«i 9 *,«i 9 t»,cai2,« a ) 
Cleat xl J ,Tl 1 ,al«y( J . *a,«b,*al«a, -alob, -caia , «tj. 
uaaloaod lox* owt. 



3i 

S3 

«; 



lat 1; 
ll oat t,a 
•itdot loc 
□ float wt.- 
|- . "oat «aaa«?(), 
loadir LOG_SCrUflED 



**-fl.a,ay»*.0.at*-0.0,a«,aiodat. 



3£ 



74 



•b - O.O, 

• if oaf log pe nm 
lf(»wt> ~ 
I 

aa «■ o.o. 
for(l • l,. l <- 

wt - l.o / SO*(al*r(l)>. 

aa wt/ 

•x — xlll - wt.- 

«T Till • wt.- 



ta, !♦*> y» . ..wltb walaata 



•oadir £oc_ceriNso 

forCl -!/!<• 



•x *- Xlll/ 
•y ♦- Till.- 



tlfdef U»_SCPIMSD 
H(awt) 



<i - 1.- 1 <- adata, 



t - (Xlll " J 
»t2 t • t. 
^ •*> t • yllj ✓ aloyCU. 

1 

•laa 

♦oadif UKjDKrnrm 



ibi_ 

102 
103" 
104 
105" 
"106 
107 

"10* 

109 

no 
in 

-j»3L 
_I13 

zlifl 

117" 
-Hi 18 

120* 



ford - 1« 1 <- 



t - xlll - axoa 
at2 t • t. 
•to t • y|l| # - 



b. «l«a» alate 



* S m /* Salw for a, 

•a - (ay - ax «- fb)) / aa. 
•alga - avrtfCl.Q * ax • ax / (aa • at-2j) / aa)/ 
•algb - a^. i.1.0 / at2)/ 

•eal2 - 0.0. calealtt* cal aquaxad */ 

llfdof LOG DC FINES 
If(aart) 

fox(l - X. 1 <- adata, 

•ca!2 SQK((y(l] - («a) - (•») • xfll) / algylll)^ 
•q - «aaajq(0.S ♦ (adata - 2), 0.5 • <*chl2}). 

•iBO 

ioadlf LCC_DCTIME0 



1 <- adata. !♦♦) 
so«(ydl - ca» - 



for(l - l 

•CB12 *< 
•q - 1.0.- 

alodat - aqrt((«ebl2) / (ad«ta 
«alqa alodat.- 
*«loo — aiodat. 



tifdof loc pcnwrp 



C«b> • xlllj. 
2)>. 
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to^Mdaeling'Systeiris " 


SOURCE PROGRAM 

diags/fit.c * 


DATE 5/23/19 


PACE# 

2/7 


""ME 4:41:14 pm 


UNE 0 SOURCE TEXT 



121 

jz£ 

123 

124 

_-12J 

_127 

12*^ 

129 

_130" 



132/ 

133 

134 

135. 

13^ 
^»37 
_13* 

13» 

_ 140 
„ "1 41" 
_142 
~_1«3 
_J44 

MS. 

__14* 

147 

14* 

149 

»so 

151, 

152 

.153 
154' 

~isr 

_15^ 
157 
-154' 
_1S9" 
1*0" 

-ilfi 

_1*3_ 



-167J 
^16* 



172 

_'TO 
— 174" 
175 
_17© 

177. 

_178 
17* 
" 1*0 
_*«! 
. 1*2 

1*3 

__1*4 

-i«5: 

1*6 

1S7 

_ 1**~ 
1*9 

„190 

192" 
_ 1»3" 
_194 
. J»5. 
_ 1** 
197 

_199 
_2O0 
_20l" 
_2D2 



lt(x < 0.0 If • <- O.O) 
inrror ( ■ I ■▼■lid axow 

lf(x < <« ♦ 1.0J) / 
I 

9»«x<fc_ 

I 

llM 




V 
V 




•r la t f ( - 




Xmt. mi 

float ooUHO.0, «, 
Heat bo-o.0, aaf. 



ITWAX tOO —11 i» TOUtlM CSEft-)' 



fac-1.0, bl-1.0. 



prlatf (• 
pri.tf ( - 



a, x, «l»). 



_204 
_205 

207" 

_20* 
20V 

_216 
_217" 



_22l" 
— 222 

Z2J 

_224 
_225" 

~22o~ 

_227" 
22* 
J 229 
230" 
"23 C 
_ 232 
_233 
„234 
235 
236 
"237 
"23* 
_.239_ 
240 



for (a - I, 
I 

a a - (float) 



■ <• I THAI, 



• 0 - <«l + «0 - aaa) * fac 

toO - <bl - JX> • aaa) • foe 

aaf ■ aa « fac. 

al - x • to * aaf • alv 

bl - x « M + aaf • bl, 

lf<al) 

I 

fac - 1.0 / al; 
9 - bl * fac. 
lf(faoa<<« - ooKS) / 9) 



Ml 



float 
float ix. 
t 



p<-x * a • 1o9(x) - <*gln)) * «„• 



laxoa, ITHKX too avail la rout la* GCr*). 



atatlc ooubla eof(«I - »7« .1*009173 , 50533033 , 24.01409*22, 

-1.23173951* , 0.120tSS003a-2, -0. 53«3S2a-5) . 

iat }, 

X - XX - 1.0. 

tap - x * 5.5. 

taa> — (a ♦ 0.5) • log<*op). 
mi - 1.0. 

tor<} - 0. 1 <- S. i*+) 
{ 

x 1.0. 

aor cof{jJ / x, 
arlatf(-loq(»f)\a*. 2.50**2*274*5 « aor). 
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SOURCE PROGRAM 

diags/fit.c 



5/23/89 
4x41x14 pzn 



PAGE W 

3/8 



SOURCE TEXT 



241 

242" 

__243 
244 

._247 
248 

_249 
250' 
25f 
252" 
__2S. 



L XfftttZ»(-ttp * le9(2.S0«CaS274CS 



TO KJ 

cb«x 

{ 



>r_t*xt|j,- 



void «Xtt()/ 

rprlntl(«td«rr,-NiaMrlcaX Jt*clpas 
iprtntr ( stctaxx , ■••\d~ ,«rxor_fc«xt) 
fprlat.t(std«rr,». ..M»r wiUsg to irita. 
•xit<l). 

> 
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Cgj£Wght:198S>:% ; 



SOURCE PROGRAM 

diags/hex.c 



™E 4»41:14 pm 



1/9 



SOURCE TEXT 



/* *CCS_IDi feax.c : 
"» MKW.C 

•** ThX* fU« «Mta: 

•**•■■*■■*••■:•] 
♦/ 

« lacluoa <atdlo.»> 



#lo 

/• 
V 

ttUtt lat kay_>it, 
lat play_MHpkan, Mlloc 




«»fcpMt_r©«tlao< ). 
▼old tx«MBU_urt ( ] .- 

lBt aoaao_taa*( i ^ 

void di* M (> / 

«*ora void aat boot < ) , 




. - *OOtJ, ( U_l0O4 ) C*V_*AM_S I IT - <u lOMW 

lf(U.mtM_«CM«((etar •» (toot, BOOT 




lf(orx) ara_oot<-\»*rn 



*. fXao for eaoeklao.-),- 




** *•* of »i«7 
if < •«r , "y»"o^t< •\aiixw 




op la of tao uifci 

V 

ic.tcrtttt( oowfcooylo9_toak. aooSEKEEPINC TfcSlC_lD, 

DXAC_BOVSERXPIMC_TA5X_PKI , fc.rr } „• 
If <*rr) out»ut_xoMt.lM(*\aCrror cmtlM oouaafcoaplDo taak.-i- 
*c_texoato( oooao taafc. 

«rraoAKD_Txsr id, diac kctbomid_task phi, karri, 
lf(«rr) aya_out(-\a£xror Croatia? oooao task?-). 

ac_teroato< traaaolt_ta«k., 

T*A*SKXT_TXS«_XP, DIAC_THAMXKIT_TASr »RX,torr), 
lf(arr) output_routloa< »\a£rrar craatlao txaaaoit taak.-), 

»c_ tcr«« ta ( aor laltaafc , 

SE*XAL_TASK_ID, DI*C_SCEIAX._TASK_PRI , torr). 
if(arr) output_routlao<-\»Crror croatlao —rial taak.-),- 
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SOURCE PROGRAM 

diags/hex.c 




jr 


DATE k 5/23/89 


PACE# 










™ E 4:41:14 pm 


2/10 


UNE# 

121 






SOURCE TEXT 









122 

123" 

12< 

125 



±T<m 



r) out*ut_xoutiN< 



127 

128 

J2JT 

. 131" 

1321 

133^ 

137 

1» 

139 

_l«6_ 

141 

L«2- 

143^ 

14*. 

ZlL4r 
!*r 

14? H 
1«S 
149 
ISO 

ysr 

1S2" 
153 

155 H 

— 

157 

J58 

159" 

\60 

Mi. 



«._roc«lv*_took,. 
BECriVT.TASlC^ID, DXAC_RECEXVi:_TASr_PKX, i«rr).- 
ll(ut) ©utyu t_r oti tl»« c "\ ocrror crtitug r«c«i*« easx..*),- 



/• Cad or Mil UU« «4la t«*t . 
«c_td«l«to< 0, 0, *«xr). 
) /« ood Mis. •/ 



to apia o« t" 



it* mlciovv 



•tatic -void 
tn _rtitlf_U«t( ) 



•l»»_t*«*().- 
*c_tcr«« t« < dl«9« , 

P ATTOW_T AS r_X D , DIAG_PATTHW_TASr_MX , l.rr ) , 
If («rr) owtpvt_r<>utlM< -\»Erxor creating diagnostics tssJc. - 3 
roc«lve_t««*<)„- 




Vfcll«< «bul ) 



_liSC 1 /• ood «7»_out «/ 
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I^cMoaeiing' Systems^ 


SOURCE PROGRAM 




.« 


DATE v 5/23/89 


PACE 0 


diags/intr.c 




""ME 4t41xl4 pm 


1/11 


UNE# 




SOURCE TEXT 









± 



IS" 

_24~ 



30. 

31 

.34 




I 

)-p_buf •*!.•*_;) -ptouf/ 
u loixj Dlag_totM_*rr_* 

i»tr() 

t 



r»oi, 

it ( Di«g_bM*_*rr_«Alr t« 0) { 

■«p •<ktr_to_bo*rd(Dl«<i bu«_«rx_*ddx , 
(VOld) M^_llM(Uf_DXAC_EIWO«, "\Dt»CS tUOR «t %0iXl%*\«" 
Di»g_bu*_«rr_»<Sdx- ' 



1 



If ((idft 



_55' 



) 4h (ftddr < OxcOOOOOOO) ) f 
lmm» - ((Mklr » 31) * ?> * 'A', 
liNoflMt - adox 4 OxOfffffff , 

ir (UMoifMt < oxOdoooooo) { 

/■ p«e« aad y— */ 

If (laNOtlMt < OXftcOOOOOO) { 

kuk - U«woflMt » 21) i }, 
•*rlatl(», • < XAMX »c PAX sank %<J) - , 1 
) tlM if (lUNffatt < OxOeO20000) { 

«»xi»tf<», %c F*c UNE TABIX)- 

1 ( 

l»tf(*. -(XAinC %c FXC)-, lut), 



) 



If ((«ddr 



I 

ir (ltiMfiMt < Px* m 000000 > 1 

/* -/ 

r»l - (lUMtfMt >> 12) 4 Oxf , 

«priBti(«, -{uun: %c mx %d>-, p«1). 

If (HMoMNt < OxOt 000000) { 

- " «>•)/ 



- CFO_«AM) kt. (« 
-CCrU MAM)") j 



< CTU 1AM + Cro_RAK_SXZE>) { 
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SOURCE PROGRAM 

diags/lm_diags. c 




jf 


DATE 


5/23/89 


PACE# 




TIME 


4:41:14 pm 


1/12 
















LINE# 


SOURCE TEXT 













3 



70" 



100 
101 
102 
103" 
10* 
105, 
106 
107 
108 
_109 
J10 

111" 
n: 

"113" 
114 
115" 
116" 
117 
Jl* 
119 
Y2tf 



<ctypa.a> 
<»ax*rg*. h> 




cpu.h- 



llflMf DIACS 
MtUM OIACS 
»«*dir DXACS 
tladiaaa -latr.fa* 

•laclute <al9Mj..k> 
iMdlf 

t lfdai c»o_dxjics 

ld«flM oatjtay 
IdcflM «c_9*tc 
IdallM *e_jputc 
•4*tlM prlati 
IdtllM ca*cJt_k«y 

"an char cf tt c(), 
•xtara void cprlafcf() # - 

»t» u_loag cavallable<) .- 
lat M«bl*_{l««felM lad - rALSEj 
NlM CPU DIMS 

taxa CONNECTION *t*bla of i 

•9 ri!o_t*«* - 0/ 
atatlc ckar •aet_9«t_lla*< ) ; 
atatlc cur *»t_9«t_t«T£). 
iMdlf CP0_DI*CS 

static cur aaria_«tt_ktr()4 



cprlatr 



lat mv j 
lat la^aceaptaaea • 
lat te_«MCuto all 
atatlc lat. l»_po* i 



- LK_rAiSX, 
p • lN_r*i»E; 




Idaflae- lx_spaca<c) 
Idaria* ls_a«wila«<c) 
#a*21a* la_jUftaat<c) 
•4a«la« mx<<U,02) 



<t<C) — ' M 

t(<c> — at) | 
Ctcla_ayao«fc) 
(<<<U) > <A3)) 



!J Ifc) — *\f» 
MO — xrj) 

II <(cj — ) (I << C ) — •\0'})J 



7 (41) : <«)) 



total M c7el«aINAZ_DCra] 
toui.tMta f MAX.ocrrm j , 

tAt*l_*rrer_M**9 (MAX.DCPTZ 1 , 
tetaJ._v«xala9«tNAZ_OCFTB] .- 
total j aaaaagea laMUMBCTM ] ; 




loa? 



loag 
loea 
lea? 



loaa lB_vlzaxti. 

d«riM LM_PEXE_CSAX(X,0) 
C <<u_caax M(X)-> 
•if a. I VKS 
datlaa X*f_FXXZ_bOM6(X) 



tlM 

ltOCf SUN 4 
td*flM LM_PEXX_LONC<X) 



ItlM 

»4a£la« LK_PCEK_XX3NC(Z) \ 
<«(<1o»9 •)€»>"> 

taadlf 
leadir 



ll Ml«Ct M 

I 

atatlc lat aavad • 
struct fHo_oatry fllo. 



:er_polat*r) I OJ ) 

IM_PSBXjCIMt| X . 0 ) 

( LHJPrrXJCMAJt ( x , 1 ) « «) 

(IMJMZK CXAX(I,2) « 1C) 

(LK_PEEr_C«AX<l < 3 ) << 24)) 



{ (LK_PEIX_cmAJt(X,Q) « 24) 

(LM_PE£r_CHAJt(l,l) << H) 

(LH_PEEj:_C«JUt<X,2) << 8} 
LM_PE£X_C*A*(X,3) ) 
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C©l>yright,JS89J. 


SOURCE PROGRAM 

dia gs/lm_dia gs . c 


.* 


DATE 


5/23/89 


PAGE * 


TIME 


4*41:14 pm 


2/13 


LINE # 


SOURCE TEXT 











_J22 
__124^ 

127. 

_128 
_ 12» 
J JO' 

13 i_ 

132^ 

_J33 
134" 

_ w 

134" 

139 

_ 140' 

wC 

143 

1-44 

145 . 

~1*~ 

147 

_.14JS" 



131 

132: 

133^ 

-is 

136 
157 
13» 

iV 

ioo" 

-SF 

164 



lr (iifid — nrac) : 
pri.tr (-(bit amy err to « 
— d— I rlatxt— fl«T Mfr 

xiio.ni©_a© - u nro. 

It <tlto_9»«:< 4tl*o> — * 
witch ((U«.tMi) { 
Caa* tO0aUVE_TftSK_XB: 
cm - UU*_of < 

CM) - 

IX <aaa I- XJt BXAC_CIMMC) I 



~f 

16* 

_m; 

_173 
J'4 

175 
_176 

177 
1171 
J70" 
_!*>' 
J*1 

1«2 
J« 

_?» 

192 
193 
194" 
195" 
196" 
197 




fosdlt CM_DXM» 



•*t_«;la*>«l_o«XauJ.t*( >/ 

(▼old) ■ mi In 'Mf tUtJK 



luUll_dli5L.»«4J 





(▼old) t _c wM tw i<w i u) 

<»*rim«9_ro»lr).- 
iwtruf ( <triH_x«plr ) » 

« (* 



(MBU, (10»9) 1). 

I- failur*_ count eb«ck()) ( 
/• •Md_llM(LM_ozAC~wuTE, -f*tt.l\a-), «/ 



It*-*,- 

It (0 — 



0) ( 

ouat) » ii— iry_count) ) 

/• »««<1_llM(LH D1W_WIITE, 



*IK21\t>-j, -/ 
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SOURCE PROGRAM 

diags/lm_diags.c 



DATE ^ 5/23/89 
^ 4:41:14 pro 



PACE# 

3/14 



LJNE 4 



SOURCE TEXT 



241 

_242_ 
_243_ 

245 



24B 
249 

'250 

252] 

_253_ 

25* 

—2551 
256^ 
257' 
25« 
"259 
"260" 
261 
_262" 
_263~ 

265 H 
266" 
267 
_268" 
_269" 

27o:; 

27 r* 

.272 

273" 

_.274~ 
.275 
276^ 
277 
_27* 
—279: 
2S0 

_ 2«r 

_.2*2 
283 

_2af_ 

2*5 
_2S7 
2** 
2*9 




291" 
.292 
.293" 
_294 
_295l 
29<T 
297 

29* 

. 299 
.300 
.301 
302" 
. 303" 
30*' 
"305 
.306 
307' 
_30» 
309 
310 
311" 
_3U 
313 

_3i4: 

315 
316" 
317" 

319 

320" 
321 
322 
.323" 
324" 

_325 
326" 

_327_ 

_328 

„329: 

— 330 

-0 

.335. 

336^ 

337 

"33* 

339" 



If (la. vlxara_» 
pxlatj* 



f aoa't dla?laT 
aaau_lia* 

fox- (l-O. 

II <lfi 



4_Uaa<lM_piAC_X'RX, 
—->titl«}. 




if ((tla wlx*rd_aaOa> ' ' - il * t > * 

m. caaau_llat->attrlBUtaa & XX_I>IAC_vlxard_i 



Uf_DXAC_ao_4U«»l« r) ) 

(aaaa llat->tttrlnitei 4 LM OXAC bo i - 
-aTa": aau_ll»t-)MltcUon, ~ "* 

■■■■l_rt*t- >a*BU_taxt ) / 



) 

aaad_llaa(XJt_DXJU6 OTXtC, ■**«) »*\n", 

aaad_llM(XM DIK.UIE, -%6«) %a\o", 

"q- , "Quit - wttn to aravloua anu'); 

•m<i_ii»« t xx_Di*e_amMi: , *«\n-, 
•a", -exit. - txit OfpeiUci' ) j 



pr 1 a t_a*»u_ tl tla ( a } 
xaglatar caar -a.- 



caar titl«[2S4] j 
roolatar char «t/ 
rag la tar loaa e — at. 



(▼old) 

walla (•• — 



341 
342 
343" 
344 

345" 
346 

347" 
348" 
349 

350" 

351" 

352" 

353" 

354" 

355. 

356^ 

357 

35* 

359 

"360 




1 



•t - «\0'.- 
(▼ofcS) aa*_ 
walla (•« — 



(void) aa*d_iiaa(u_oxjus_«rn:, *\a"i4 

iMBHZT(aaau) 

UfJDIAC_HBI 

loaa ±j 
loaa taata ■ 
loag axroxs - 0.- 

If (Naw_auaaazyjaata — rust) 
— -atura/ - 

for (1 a la_curxaat_«laata. i < KfXJDCm.- *-H> ( 



) 

it ft 

aoad lia*(LK diac am, "\a" 1 ,• 

If (total eyclaa(la_curraat_d*ptBl ) 

aa»<J_l 1 a* ( VM_DX*C_KESD1T , -cyclaa Coaplatad: ltd \ D ", 
total cyelaa ( la cucita t_d*pta ] > 
aoa<]_llB«(LK DXAG_XESUXT. -Taata liu: %td \a", taata).- 

aaad_llae(lM DZAC.USUX.T, "Total ralluraa: %Cd \a-, «rrori) , 
for (1 - d l<atm->i n I ir_of_ltaaa. l*+> ( 

If ((<aaau->aaau_ltaaa(l] .atataa t LK_DIAG_faH) ) 14 
(aaau-3aaa*i ltaaa( 1] .atatua *. it*. DIAC rua)> { 
aaad liaa( 1M_DI AG_KX5DI.T , - TEST »2a~rXllXD: 

->aaau_ltaaa[ 1J . aalactloa, 

all) -aaau_t«xt). 
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SOURCE PROGRAM 

diags/lm_diags.c 



4:41:14 pm 



4/15 



SOURCE TEXT 



I3*r 

_367 



_M1 
_3«2 
3*3 



3£ 



396^ 

39* 



3£ 



411 

4|4~ 
_41<^ 

_*"» 
_*»" 
421 
_«2. 
„423 

425 
.426 
_427 
_42B 
_42» 
_430 
431 

433^ 

434 

_436 
__437 
. <0* 
_«» 
440* 
441" 

443 

444 
445 

" _*47" 
"_44»" 

~ 449 

4 SO 

_<S2 
_453 

454 

_45* 
___4S7 
45< 

""459" 

_ ^ 

osT 

462 
463 
464" 

465", 
— 46«1 

__467 



_ 470 
471 

" 472 
__473 

~474" 
_"475. _ 

_«"**^ { 
"„_477" 

_479 J 



I009 loo?. 
r«^iit«r low 
roglator latf ao_.li 
router iat nr«tt> 
ivyUUr char *a# 
cku touMi.strl^rjjci, *»ta(ao) , 

1M9 «ttX; 



aO_OXOCtltO bit Nt 

44, (atfcr *• lM_DlA£_ao_axocuta) ) { 




lor (loop - o, li u mint, loop { 

(▼old) 3a ctod k«y< > . /* 1« ttwi «■ lataxrapt? -*•/ 
1Z (SUCCESS ?• lallwro com t_c toock. ( ) ) ( 

) 

If <b*aaox_oa 44 t C4t.tr 4 1H_P1 *C_ ao_a ■ a aar ) 44 t»o_lMdl*f.buMi) ( 
l»_loMo_atart_of_3.lM<ut_DXAC_icss ) t 



1 

• < • (mm< >aaaa It— 1 — it- >«arroat_aoloctloa I . actloa_routla« ) } 
(ami, ltow(Mw->ciirxmt.Ml«ctlOD] .wmi data); 

If (attr 4 LM_U AC_lo4_rMulta ) { 

■Mtfitll_tMU(l» WTIMt^pUJ - 
MOV — 

If Cr 

If (attr 4 LM_DX*C loo_roo*lta) ( 
oot fault_lod()s 

tit*l_«rrot« I la carroat_doptb) * 
♦♦total Zallaraas 
adof CM DISCS 

If (Plfo_tOOil — MDCEIYE_TASI_ID) { 



1 

•oodif cpu_dx*ss 

1 

If (T(attr 4 XJt_DIMCjaaaa_baaaar) ) f 

If (((rotuxa atataa l- SUCCESS) 44 («rror«_oa ~ LN_YRVE)) 
II (baaaor_oa 44 <<attx 4 lK_DXAC_ao_baaaar) ) ] \ 
If < n>n t _hmir ) | 

la_f or«o_atart_of _llao( IMjnw.tCU ) .■ 
la_buMc(*ti baaaaj_atxlaa) 

for (a - dota, 1 - atrloa«baaaox_atx±ag) . 1 < «7. +*i) *a*+ < 
(▼old) *txcpy(m, (rvtwra.atatM* — SUCCESS) 7 *PASS\a- : 
" PAXZAa*); 



I 

) olao If ((rotara atataa 1- SUCCESS) 44 ( 
44 (3a_aaocwto_alX || la_,a co o at aaoo) ) { 
la_foreo_atart of_liao(LM_DIAC_«SS) 
la baaaorfta ~"radacod f alluro«.\a*, baaao r atria?),- 

} 

If <l(X 
If (( 

f* aa 
] prlat_* 

> 



oa — LK_TRUE) 



I la aoeoptaaca |[ fortwjj { 
'.ciat t- 9)~44 (0 — ((loop+X) • 
acjasiTf.. •rpsiJA**)* •/ 



«T(a 



tlfdof CPU_DIJWSS 
flaab_dlaa_lad() 



roalator u_looa d*lay_o 



at; 



dolar_allllaoeoada(dolar couat , 500 ) r 
((cpu_coatrol_roo atruct • )CP0 CCKTHOL 1 
dolar_allllaocoadi(d«lar_couat, 500 ) . 
((cptt_coatrol_roa_a tract • )CPU_COHT»OL_HXC ) - > »ot_ta»t_lad - aot_XXl>_0«. 

dlf O 



C)->aot_tast_iad - aot_iXD_orr. 



at_cbocft.< ) 

( (aax_f allora* > 0) 44 (total_x«lluro« >- a«x_xallur«») )? 

PAXXJORE: SUCCESS; 
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_*85 

_487 
_4*8" 

_489" 
_490" 
J*9f 

_493" 
494 
_49S. 

496^ 
397 
_49« 
_499 
500 

501; 

502 
503 
1504 
—505. 

506 

_S07" 
,508 
509 

_5«.*L 
ZtvZ 

314 
—515 . 

ITSl©"- 
__517_ 

~5i«: 

_520 

- -52i: 

- 522. 
523 

_ 524 
_52£ 
_52T 

_527 
_528~ 

—52*7 

530 

_531 
..532., 

JSP 

_535 
-536" 
537" 

539" 
540" 
_541 



.543. 
S44 H 
545_ 

1 54<r 

-.547 
-54* 
_549' 

_550" 

_. 55i: 

_552 
553" 
-554' 
_55S" 
7556 
_557 
S58~ 

-f% 

~565\ 
_5*6^ 
567 
_568 
-569" 

_570 

-is- 

573" 
"574* 
1575 

-f£- 

~57»" 
5*0 

I5«r 

5*2" 

_5aj 

584" 
585 

3*6" 

_5«7" 
_5**~ 

589" 

59(f 
^591 
_592~ 

593 
~594~ 
_S9S~ 
_596" 
_597 

598 
_599 

600 



SOURCE TEXT 



4xxoi_couat_cBacfc< ) 



£ {((Nx.trniaX) M < tot*l_«rxox_ ( l«_c\irran t_<3*pt-h] > »*x_trroi«) ) 

(I ((mx vtnl»fi>«) at <tot*l_w*ralBg»{l«_curr»Dt_<a«pth) > max_v*r slogs) ) 

II (<» — ~ — * -' * *« 



r«tura( i-AI XOKK) „- 



static struct Balp_llat | 
lat prlnt_alu*ya„- 



) tolp.U*tl] - ( 

1, -Built la Cm nil: 

1* all 

1, "\t quit 

1, -\t MlD 

1, "\t axlt 

1. -\t aalp 

1, «\t \a», 

1, - r iaaa ml Qualifiers 
1, -\t cootlauoua 
1, **\t xapaat 
1, *\t nam f 
O, "\t trror comt 
0> "\t vara lag eoaat 
0/ "\t aawat 'caa rt 
* -\t tallura 



\»". 

(a] axaeuta all taat*\B-, 

<g) axlt txoa tal* aaau \n-, 

(a) goto taa as Is aaau \s* , 

(•) axlt txam tala prograa \s" , 

<a> Olaplsy tala Intonation \a"« 

: \m-. 

(cj - <t/t> rua taat coatlauoualy \n*, 

<r) - <a> rua taat <a> tlaa* \B" r 

(a } - <a> priat auaaary awary <a> eyelas \a». 

(•) - <a> aat arror tsxaaaold to <a> axrora \b- , 

(W| • <a> aat versing tax a a sold to <a> vaxalnga \n- 

(a) - <a> aat aaaaaga tBraakoia to <o> aataaagaa \n- 



(£| - <a> atop taatlag attar <a> 



(Xaat) - <t/f> rua aaoxt -raraloa o£ taat If *v*Hsbla\n" 



0, -\t taat taat 
O, *»\t \a-, 
0, -Output Qualifiers : \a". 

0, "\t prlBt_exxoxa (pa) - <t/t> aupraaaaa trror Maaagaa \a- . 

0, "\t prlat_vsxalags (pw) • <f/t> aupraaaaa warning atsssaga* \a' 

0, "\t pxlat w t ma ii (pa) - <f/t> aupxaaaaa Maaagas \a" , 

(pto) - <f/t> aupraaaaa taat toaaaara \a*. 



fall \ n -. 




Wlp() 



A.axxayfaalp^Hat) .• 



CwiKS) l»_g-t_t«T(), 



"alt ratura to coatlaua-). 



P'l*t_t««t_axxay(»Blp 11 at) 
atxuec aalp_llMt •aalp_llat v - 

tot ( , aalp_llat~>taxt; +*I»lp_llBt) 

It < la_Wxaxd_aotJa I J aalp_llat->pxlBt_alvaya) 

(toIO) aaad.llaa < 1*_DI AG_«iIJ> . aalp_llat->taxt) 



TXtim if may of taa taata 1b 




t If oaf CPU.DXACS 



#aadlf crujDihGs 



_tlaafciag_lad) «.v < l*_cuxr«Dt_oaptB — 2) 4i. 
•|aaaur> >curxaat_aalactloa I 
XH_OXAC_ao_«xaeuta) ) ) 
f laaB_oXag_lad( ) t 

Itaaadl.atatua & 2X_DI AC_«top_taat ) 
/• ax aaould wa xatura? •/ 

t_<wptai. 




lm_xmm+ t_coua taxa (mm ) 

{ loag U 

IX_DIAC_«EKU_ITT« 



tor (1»0.- 1 <NAX_I)CFTI ,* t-wj - 
total cyclaa[l! - 0/ 
total_taata(lJ - 0. 
total_arrara{l] - 0,- 
total_arror_aa a > g I 1 } " O/ 
tetal_ — a aag aall] - 0, 
tot* l_w«xa lagani - o. 

total_f*llura* - 0.- 

If (aaau) { 

atau ltaa 

tor (1-0, 

>->atatus - 0. 



aanu_itaa*+) { 



887 



5,353,243 



888 



Logic Modeling "S^stems^ 


SOURCE PROGRAM 

diags/Im_diags.c y 


DATE 5/23/89 


PAGE* 

6/17 
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SOURCE TEXT 



) 



If (tot«l_qrcl«»<iJi_e 

m < success 



atatie int ■t_iurt_o(_iiM - a..- 



if ( jat_»fcaxfc_or_ll»a) 

(Void) a*md_lia*<priBt_»Oda, "\D", 0)v 

at lUxt of 11m - 1/ 



/•YMAJWV /♦WBCTCTB*/' 

c&ax "▼a_allat„- 
< va_liat axop. 




««»c«_m) fcfc (pxlat.doptA > la_euriMt_(Wpthj > 
lo_f om_ttut.of _li*a ( 1*_DI ACJCMOR ) i 
va_ataxt(argp)„- 
-txcpTf format, -EJWOH. 
■Ucit{tDtMt, -ra_axg<ax«rp, char •))»• 
(void) Taprlatf (la)_dlaa_Buffax, lorstt, axap) , 

(▼eld) 4o_«Md_llM(LM_DXAC_KKM«, la dlag buffer), 
at_ataxt_ot_llaa 

- Ia_»-wlia*(l»_<llag_b«ffa 1 r|atxla«(lai_dla9_buffax)-l) ). 

ff_B»a*»fl*_curraat_doptJ») >- »*x_ajrr ox* > ) 



/*VJUU*CSO*/ /'AlCnSXBV 

la_w»rBi»9(?«_«lut| 

eau «*• «li«t ; 

{ va_liat ax9P, 

ekax lai 41*9 buff 
char foi»at[5551, 



(▼Old) l»_c*< 



12351 i 



If ( (ix_TKtjr — «tril*f*_M) 44, (prlmt 
f orc«_ a taxt_of _1 la* < IX_DIAC_ 



•)>.• 



) i 



1 

if (<■ 



atxcpr(fo 

■tzcatffoiMt, va_ax9(BX*p, cfca 
(void) vaprlatf (l»_dla«_buffax, 
▼a_oad(argp>. 

(void) do_aaod_*lM(U<_DXAC MAW, 
at_at*xt_of_ilao 

- l*_BO*iiao( lM.<Sla9_ouf f oxt atxlaa< l»_dl.«,_buf f ax)-l J ) . 



l»_diaa_buf f ax) ,- 



iaajaJO) 44 
-_wax»la«a(l»_« 
(ruujif). 



•t_<WptJ l ) >- , 



/«TMUURCS«/ /-AacSTJSTO-/ 
( t« _*iia t ) 
eau •▼a_allat / 

{ va_llat ax9P,- 

cfcax l«_diag_buf fac 
eau «fo 




_ a|la_ewwit.«artk]. 
if ( (IX_TRUE — aoaaaoaa on) 

44 (priit a^ti > ( la_cvrrv*t_<Wptl» 
»t.«t*rt( az«F) / 
f oxoat- Ta_ax9(«r«a>, caax •).• 

vaarlatf ( Xa_dlag_fcuf f ax , 



l»_ataxt_dvptb)) ) ( 
oxoat, arap). 




] 

/•vASAircsv /*Mrcsosxj>*/ 
/* always prist, taia ♦/ 
li_b«aMi ( va_allat ) 

citar "»a_aii«t„- 
( ▼a_llat ar^p, 

eaar J»_diaa_bu< far 1255 J. 
ck*x « format. 

(void) l-_ctoack_*ay< ) . /• loot fox iatarrupt */ 

va_ a tar t ( argp > . 
f oxoat- ▼* *rq( argp, char •},• 
(void) vapriatf (l»_dlaa_buf far. f oxoat, arop). 
va_aad( argjp) .- 

(▼old) do aa>ad liM(LK_OZAC MTSS , la>_diag buffax), 
at_atart_of_liio 

- l«_a«wlia«(la_dla«_buffar(atrlaB(l«_dla9_buff«r)>l) ), 
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LINE # 
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SOURCE TEXT 









claaa_laput( 11m ) 



cter 



/* uaa a f| ci nry -atrlag to-wtd -•/ 
/■ portability problaaa r/ 



(▼old) «txcpT(tMp_stxla9, 



w tall • < ls_apae« ( «tr_p tr f 0 1 ) ) 
»tr_jptr^.- ww 

(▼old) atxcprdlM, «tx_j>tx) . 



»awa_l la* ( H»*_typ* r 
tat Uaa tTP*/ 



r tMJtx_sarvEX_Mcxm v 



TI_it»lt(pT«J) > 

(void) -raprlafct <atx. la- 

■»a__aad{pTaX)., 

do_aaad_l 1m ( !!»•_ typa « 



1»* f li»a_typa , 
caar ••tr.t 
( 

tltadaf CFC DIXCS 
CONNECTION 
1st 
«aax 
u.loao 



•ytaa. I.- 

*mxt.lHia_SBniZ*JPMZ*XTl i 



it <rizo_fcaa* — nam,™ k_id j { 

feytaa - atrlaaratr), 
«at_xaquaat(fccoaa. «arf. taxt). 
vfeo cum waat taa oari vu? •/ 

1XJZMX_91TT_UMKZ ( com , li»a_typa), 
W_C«_PWT_LCIKi(co»a, bytaaM),- 
lor (1-0. KbftM. H~») | 
f U«_CK_P17T_CmAX( eoan , •ttlijj; 

lm_i 



{ 



l_raplT(c 



If ( rilo u»«r — 0) ( 

prlatrt-aa", atr), 
I •Xmm ( 

^ ■ QUI i i f latllaactx)/ 



• ala« CPU.DXACS 



pr±afcZ«-W. atac)/ 



axlt_raqw«atc ) 



flfadaf CP0_fiIACS 
(void) aa* 

#alaa CPU DIACS 
u_loag 



•aadlf CPB_DIACS 



la_raaat_cpu< ) 



radiator cpw c 



a<<eaax •} 0, 0, 0. fKMORT DIAC_IK1T, 
_ae*aaa<*aX:ip_aaauj»«l r CPU_SKP_HOro7 
siu»f_cj»u_siip NDni, — - - - 



■txol_xaa w «txwert •oomtrol rag, 
dalay. 



/* *mmA ■■ a xaply to: aardwar* %ttet>:wax« otrtia aara • •/ 
ceatxol_rag - (cpu_coatxol_rao a true t ♦) CPU COKTKOL US/ 
coa*xol_xo9->aulclda - Xj - - 



•J* 



JUL i 



litadaC CPU dxacs 

ir crito_taak — «rcnvr_TA$r zd> { 
c - ttt_jtt_fc«Tth 

) « 

c - aaxlal_«at_*«7(),- 

lalaa CPU SIAC5 

c - 9*t_ka70. 

•aadlf CPU DXAGS 

If <c — XXTR_CIAJUCTEIl) iatr(). 
I valla <c — etxl(s)}. /• alaple ~s atratagv: 
aay caar xmmxm 

^ ratuxa a 

atatic caar 
aarlal_9at_k.ay( ) 

tHadat CPP_DIACS 



»* priatiag •/ 
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UN £ * SOURCE TEXT 



_><5 
846 

84* 

849' 
_S30 
_8Sl" 

852" 

8S3 

854 
855 
856 
857 



_865J 



u_lo»9 cad. 



9»t_«- 1(* 

ntura f.rJO] , 
♦•!»* CPU DIACS 



Mrl«l_9«t_lla«(«trt»9. laa) 




*trla«) { 



wall* ((» 



*trl»9) *fc lup*c«(i|-l])) ( 
— «s 

(<* > atxla?) t* I lurMt(«(-l)}) ( 
— ■.- 



_885J 

«7J 



„893J 
8*«1 

_S9SJ 



it (iapriBt(c) ) { 
) mXmm { 

I 



lal_pufcc<c>, 
l»l_p*ite(ctxl< 9) ). 



1 



r»turti «txi*g. 



>01J 

902 J *»_*»t_llaa<*apl T , in) 
xaalatar caar -reply, 
loaa 



rajHUr eaax *c. 



it {nto_fc 



fl_J ) «i M 

?12j ••■dlf CPL' DIAtS 



X_TXSr_ID) I 



c - aafc_aa*_lla*<*aplr, laa>,- 



91) 
_»!.« 
915 

916 

918 

_9acr 

921 
922 



aarl«l_aat_llaa(raply, laa 



wall* < 'reply) 

11 (* 



) Intro, 



— g?U { 

Hi-1 *"ad*f CT0_DIACS 

ir (rifo_u*«r — 0) print* (-%_- 
•1m aodaaprlat-Haectr). 
lalaa CPtTJDIACS 

prlBtt Btx); 
faadix cpv_oiacs 



ri*l_putc<c) 

«lfad«f CPD_DXACS 

ir <riXo_uMr — O) prl»tf(*»c-, 
alaa p ufodaac <c) / 
falaa ctd diacs 

p*lBtf{Me«*, e),- 
laadlX CPU DXACS 



937 



_939 
_94CT 
JM1 



j 9«t_»«l«ctlo«(»trla«_r«ply) 

caar •«txing_r«ply. 

•f C1»U_DIACS 

IX (ri£o_tamJc — KEC«YI_TASI_XD> »«t._9«t_Ml*ct.lon ( stri.g_r.ply ) . 



(void) *»ad_liB«<LM_DIAG_fflITE, -\b" } 



laadlf CPU DXACS 
950 1 { 

_«2 
-953 
.95-1 
1*55 . 
956 

19571 , 
_»» J I 
. .»» 

960 > /» la_c»acfc„*»y tlu.b*. taa lagut twHtt 



la_9«t_lBput(-»«l«ctlpa: " 
cl«*B_iaput(*fcriBg_r«ply) 
J wall* («trlaD<stxlaa_r«ply> — 0>, 
(▼old) aaad_liB«(L«jBIAG WHITE , -\b->. 



*triug_r*ply, «x_*tr). 



